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FUEL CELLS: 
A NEW DIMENSION 
IN POWER 


FIRE ENDURANCE 
OF TIMBER STRUCTURES 


At Home 
HI-Fi: DISCS AND PICKUPS 


Atomic Review 
CERAMIC FUELS 
FOR HIGH TEMPERATURES 
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‘00 Pump 











ONE PUMPING ELEMENT ONLY 
The DPA pump is basically simple in design, 
and has one pumping element only. This delivers 
fuel to each cylinder in turn, through the 
distributor. Accuracy of delivery is ‘built-in’ 

by high precision machining. No phasing ot 
calibration is required. There are no highly 
stressed springs—the opposed plungers are 
returned by oil pressure. The compicte unit 
operates in filtered fuel oil, and wear is 
negligible. The DPA is ideally suited for 

high speed diesels—already over a third of 


a million are in use throughout the world. 


The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V, LIMITED, ACTON, LONDON, W.3. 
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extra flow 
achieved! 





25,000 gallons of water flow through this treatment 
plant each minute, instead of 18,000 gallons per min- 
ute, the originally intended capacity of the plant! This 
represents an extra flow of 30 per cent. 

Installed by Paterson for the Abbey Works of the Steel 
Company of Wales, it consists of a primary sedimenta- 
tion tank divided into six ‘canals’, and two secondary 
circular clarifiers of the Centrifloc type. The ‘canals’— 
each about roo ft. long by 15 ft. wide—are for the 
removal of oil from the hot strip mill effluent, while 
the two Centrifloc clarifiers treat the effluent after oil 
removal. The coagulants added to the water to assist in 
precipitating the lighter and colloidal impurities are 
themselves waste products from the mill processes. In 
this way the cost of treatment is kept down to the 
minimum. 

Although the plant normally operates with 30", over- 
load, as already mentioned, the oil content is reduced 
to a negligible quantity, and suspended solids to an 
average of 14 p.p.m., and even as low as § p.p.m., by 
using the clarification process without filtration. 





Water Treatment and Recovery with two Paterson Centrifloc Clarifiers 





another Palerson plant for Industry 


THE PATERSON ENGINEERING CO.LTD., 129 KINGSWAY, LONDON, W.C.2 
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MORE PERMANENT CAPITAL 
IS WHAT YOU NEED 


to finance new equipment, plant, machinery and buildings for 
your expansion and progress. 
Capital for this purpose is provided 


both in the form of long-term loans and share capital by 


ry / 


ies, % 
ICFC) 


The booklet ‘Capital for Business’ will be sent on request 
INDUSTRIAL & COMMERCIAL FINANCE CORPORATION LTD 
HEAD OFFICE: 7 Drapers’ Gardens, London EC2. National 8621/5 


and branches in industrial centres 











































12 August 1960 ENGINEERING 


\ \\\ \\ \\\\\\\A\\ 


PLATES AND SECTIONS 


1 & 2 drop-sided and high-sided 35-ton bogie 
wagons built by Cambrian Wagon & Engineering 
Company Ltd. for Nyasaland Railways. Appleby- 
Frodingham Kuplus steel was used for the platework 
of the high-sided wagon, and with mild steel for the 
platework of the drop-sided wagon. 


3 & 4 Appleby-Frodingham plates and sections 
were used in the construction of the 16-ton mineral 
wagon and the 21-ton hopper wagon built by The 
Birmingham Railway Carriage & Wagon Co. Ltd. 
for British Railways. 








\ AACN 0 | 


APPLEBY-FRODINGHAM STEEL COMPANY °* SCUNTHORPE + LINCOLNSHIRE 


A Branch of The United Steel Companies Limited 
AF 165 
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Throughout the steel industry, at home and abroad, 
Brookhirst Igranic equipment controls process 
operations and the flow of raw materials. At the new plant of 
South Durham Steel and Iron Company Limited, for instance, 
Brookhirst Igranic supplied d.c. motor control gear for soaking pits, the 
slabbing mill, light and heavy shearing lines, and d.c. and a.c. 
electrical charging control gear for the blast furnace. 


There can be no finer tribute than this to the quality and 
reliability built in to Brookhirst Igranic control] 


BROOKHIRST IGRANIC 


Sales Headquarters: BEDFORD WORKS: BEDFORD Works cc: CHESTER & BEDFORD 


Area Offices: BIRMINGHAM: BRISTOL*: CARDIFF: EAST ANGLIA* GLASGOW: LEEDS 


< 
M LONDON: MANCHESTER: MID-SOUTHERN - NEWCASTLE: NOTTINGHAM ° SHEFFIELD « BELFAST 
Metal Industries Group 





Makers of Britain's widest range of electrical contro! and associated equipment BI/30 
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OnCall 


IN EVERY INDUSTRY 


CROFTS VARIABLE SPEED 
MOTOR GEARS 


Clean, safe and totally enclosed 


Electric motor, variable speed drive and ‘‘ Ritespeed ”’ 
reduction gear, all in one compact unit 


Self-locking device prevents accidental alteration of speed 
Remote or automatic control to order 


Drives in either direction 


Universal and Vertical types, also Universal Flange-Mounting 
types with horizontal or vertical shafts. 


FIVE STANDARD SIZES, FROM 4 H.P. TO 10 H.-P. 
AVAILABLE FROM STOCK 


LARGER SIZES AVAILABLE, UP TO 20 H.-P. 
RATIOS FROM 2:1 TO 10:1 


Ratios may be increased by fitting *‘ Hiratio’’ adaptor. Send for Publication 560 


ELEM ARE OE a ITEC! AORN aeeeeiall 








A Vertical Unit in use on cereal processing 
machinery. (Guards removed for clarity.) 


CROFTS (ENGINEERS) LIMITED 


POWER 'TRAW SMTi S31 OC W ENGINEER § 


> 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 6525! (20 lines) 
Telegrams : ‘‘ Crofters Bradford Telex’’ Telex 51186 


BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 


Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representatien. 
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VISCO coolers cool cooler 


VISCO knowhow cuts cooling costs, keeps cost 
accountants cool and helps to cool water quickly and 
efficiently. VISCO Steel Shell Water Coolers reduce 

the consumption of water and saving can be up to 

97 % with VISCO constant re-circulation system. Consult 
THE VISCO ENGINEERING CO. LTD., 

Stafford Road, Croydon. 

Telephone CROydon 4181. 


VId60 


Water Coolers 

















VISCO Steel Shell Forced Draught Water Cooler at Mitcham. 
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ADVERTISEMENT RATES 
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SALE AND VALUATIONS - TENDERS - TO LET - WANTED 
PAISLEY TECHNICAL COLLEGE ee ee 
MECHANICAL ENGINEERING DEPARTMENT 


The Department provides 





SERIES DISCOUNTS per cent. on 6 insertions, 10 per cent. on 13, 15 per cent. on 26 











4 THREE YEAR i LL-TIME COURSE for the Universit f London External B.S DISPLAY AND ILLUSTRATED layouts are accepted 
n Engineering, entrance being by G_C.E. at “A” level PY D ‘ : + 
A ONT YEAR FULL TIME COURSE for General Certificate of Education which ts COPY DATE-—first post Monday 
suitable preparatie entrance into the B.Sc. course 
A SANDWIE i Col R SE f three six-month sessions leading to the award of a Higher . . 
National Diploma in Mec hanic al or Production Saatinatien subject a ving exemptic REDUCED RATES for quarter, half and full pages—-apply to “Engineering” Dept. C.A. for full 
rom Parts | and If of the examinations of Institution of Mechanical Engineers and or the information, and details of advertisements layout service 
Institution of Production Engineers Entrance by General Certificat f Kdueati 
Seottish Leaving Certificate or by Ordinary National Certificate at 
The session opens on the 3rd October, 1060 
Further particulars and forms of application may be obtained from the 


REGISTRAR 
PAISLEY TECHNICAL COLLEGI 
GEORGE STREET 
PAISLEY, RENFREWSHIRI « 7 


DISMANTLERS 

















For factory dismantling the 
PLYMOUTH AND DEVONPORT 
TENDERS MAYER, NEWMAN SYSTEM 


Scrap Iron & Steel Clearance 
TAVISTOCK ROAD, PLYMOUTH 


PRINCIPAL: E. BAILEY, BSc, F.RL« si MAYER, NEWMAN & CO. LTD. 


TECHNICAL COLLEGE 


















































THE DIRECTOR GENERAL, INDIA STORE Arundel House, Arundel Street, London, W.C.2. 
A.M.1.Chem.E.) DEPARTMENT, GOVERNMENT BUILDING Tel h TEMo! Ba, 9711 , 
sR t VENI ‘ N \.W.3 elepnone : e ar . + 850 
FULL-TIME ENGINEERING COURSES ee een ie eee op UNDO: Y P P 
SESSION 1960 6! TENDER REF. NO. 18000 60 BMB HAL 
BS Engi staat) Seentien Metered Glotanled Tenders are invited for the manufacture and 
, (ENEINCeTINg) LONGON HXLCMAl ( Mecnanicar supply of following components for Railway 
H * Diplom “Mech siinlis Sih ales aadeiaell Coach manufacturing programme UPPER FOR SALE 
a eon yee wen AND LOWER BOLSTER SPRING PLANKS 
L.E.R. requirements) BRAKE HEAD AND HANGER COM OR HIRE 
College Diploma in Civil Engineering PLE AXLE HOLDING ARMS—BRAKE 
P.M.G. Certificates (Radio Officers Operators) foie CONNECTORS AND BRAKI 
M.0.T. Radar Maintenance Certificate TRUSSES TO DRAWING SUPPLIED 
For full particulars apply to the COLLEGE The tender forms with schedules and pecifle ations 
REGISTRAR ; . “ORS which are return able on Sth September, 1960. may 
CLERK TO THE GOVERNORS. _| be obtained from the above office (Co-ordination HAMILTON NO. 425 DOUBLE SIDED 
C68 Branch) on payment of a fee of 10s. (not refundable) POWER PRESS. Motorised for 400/3/50 supply 
for each tender Pressure exerted approximately 100 tons. Stroke 
Application for tender hould specify the above rin Between uprights 42) in Bed 42 in. by 
reference C 705 32 in Hole in = 33 in. by 209 in Weight 
ENGINEERING COURSES BY POST approximately 
A.M.LMECH.E., CITY & GUILDS, ETC., and DOUBLE SIDED FRICTION SCREW PRESS 
many practical training courses in Mechanical, Motor Motorised for 400-440/3/50 supply Pressure 
and Electrical work. No books to buy.—Write for THE ELECTRICITY CORPORATION A SELECTION OF exerted 50 tons. Stroke 9 in. Between upright 
FREE Prospectus stating subject to L.C.8., INTER- ot in he - 15} in. by 20 in Hole in bed 44 in 
TEXT HOUSE, PARKGATE ROAD (DEPT. 420) OF NIGERIA diameter Veight ap Ximately 71 owt 
LONDON, 8.W11 G 890 VERTICAL TAYLOR & CHALLEN. DOUBLE SIDED 
LAGOS DISTRIBUTION SYSTEM DOUBLE ACTION CAM ACTION DRAW. 
ING PRESS. Punch stroke & in. Blankholder 
CONTRACT NO. 1033 77 stroke 4 in Between uprights 20 in Bed 15 in 
by 15) in Hole in bed 8 in. diameter Punch 
TENDERS are invited for the supply and 4 in. diameter Hole in punch 1) in. diamete 
delivery to Lagos of the following Sub Weight approximately 45 cwt 
CONSULTANTS & station transformers IN STOCK BESCO PRODUCTION GUILLOTINE. 
EXPERIMENTAL Two— 30 MVA 33/11 kV Transformers Motorised for 380-420/3/50 supply Capacity 
with on load tap change mild steel 48 in. by 16 5.W.G. With adjustable 
WORK Four 7.5 MVA 33/11 kV Transformers ATTRACTIVE PRICES front, back and side gauges, and automatic sheet 
with off load tap change hold-down Weight approximately 0 ewt 
Five—-7.5 MV 33/6.6 kV Transformers ae ge M FOLDING, BEND. 
with off load tap change ND BOX FORMING MACHINE. 
EXPERIMENTAL Tenders are invited only from firms who SINGLE COLUMN TYPES Adjustable to produce channels, trunks, trays 
are prepared to submit complete tenders BULLARD 36in., spiral drive with side mouldings, ete. Capacity 49 in. by 14 8.W.G 
The required date for completion is head, table dia. 34 in., h.p. motor 39 With adjustable gauge and angle stop for re petition 
and August, 1961 ; bending. Weight approximately Is owt 
Tender documents, which will be available HARTMANN 343} in. hexagon turret head PELS DOUBLE ENDED UNIVERSAL 
from 12th August, 1960, and returnable by on crossrail, side head with square T.H PUNCHING, SHEARING AND SECTION 
DEVELOPMENT WORK 12 noon on 19th September, 1960, may be max, swing 43} in., hp, motor 15 CROPPING MACHINE. Motorised for 
btained on application t THE RESI SCHIESS 13EK!105-40 in. hexagon turret 40/3/50 supply Depth of punch gap 30 in 
DENT ENGINEE®, THE ELECTRICITY read on crosera side head wi 1 square Punches holes up to 1 %& in. diameter through 14 in 
PROTOTYPES CORPORATION OF NIGERIA, ADEI ~ - Blew and ~ — er carat thickness. Crops flat bars up to 4] in. by 14% in 
PHI, JOHN ADAM STREET, LONDON O-ll7r p.m h.p. motor 35, 1952 mach 1M Rounds, squares, angles, ete in proportion 
W.C.2, on receipt of a payment by cheque : Weight approximately 10 tons 
DESIGN, MANUFACTURE AND TEST for £12 in favour of The Electricity Corpora TAYLOR © CHALLEN NO. 737 DOUBLE 
tion of Nigeria. This payment will not be RESS. Motorised for 400 
SPECIAL PURPOSE MACHINES refunded DOUBLE COLUMN TYPES 440/350 supply Pressure exerted approximately 
Phe Electricity Corporation of Nigeria do 8 ft. STIRK, 2 T.H m crossrail, table — tons. Stroke 3 in Between uprights 264 in 
not bind themselves to accept the lowest or eueaiin ey ; able dia ted 264 in. by 32 in Hole in bed 134 in. diameter 
PRECISION ENGINEERING FROM SMALL oak ailied caae aia Aili iss suapeneel a o — 26.44 rpm. Tabi lie Weight approximately 201 ewt 
, any costs incurred by Tenderers in making ; Photographs of the above are available 
{SCIENTIFIC INSTRUMENTS TO their Tender C 722 54 in BERTRAM, 2 T.H. on crossrail. Table Very favourable Hire Purchase ‘cnn can be obtained 
dia “4 «in Working height 6 in MACHINE TOOLS, NEW AND f SED 
* MACHINES AND APPARATUS OF Multi — drive Speed range 1.5-4 Of Every Description Attractive Prices. 
m/ rpm. Main motor 25 hp 7 - y on 
rHE DIRECTOR GENERAL, INDIA STORE ft. 6 , , neta KF. J. EDWARDS ° 
SEVERAL TONS DEPARTMENT, GOVERNMENT BUILDING, * cairn highs 12 table speeds 119-2518 150-361, EUSTON A ad 
r BROMYARD AVENUE ACTON, LONDON, W rp.m hp table me itor 20 ; LONDON NW. 
{OVER 30 YEARS EXPERIENCE invites TENDERS for the supply of omesimpiuesnee s STIER, Telephone: EUSton 4641-3771 
6 it 6 in “ OT BOR boas 
TENDER REF. NO. 1605260 BM croes e , ft , And at 
° A.1.D. AND A.R.B. APPROVED B/MAL r.H. on crossrail, table dia. 5 f n LANSDOWNE HOUSE, 41, WATER STREE’ 
UNIVERSAI DIAI TYPE MILLING 1s table speeds 0.5-32 r.p.m., h.p sbi BIRMINGHAM ; 
MACHINE-—-TABLE WORKING SURFACE otor 20 Yelephone: Central 7606-8 G 876 
RESEARCH ENGINEERS LIMITED 7 Ly po in. RANGE—42 in. by 14 in, by i ft. 3 in. A.W.-CRAVEN, 2 T.H. on cross 
of ye rail, table dia. 4 ft. 2 in., 15 table speeds 
The Tender forms with Schedule and Specifications WT. , aoe 
NORTHAMPTON GROVE, CANONBURY, N.Jo wyich are returvabie on soptemier s. thon ma he ee oe PLANER. Table size 20 fi. by S 10 f,taonk 
. . > . ab j D y Ot at 
CAN 4244/5/6 G 878 obtained from the above Office (¢ dination Branch) a were ws I a re _ aie drive to table 2 toolboxes on cr ond lide _— 
on payment of a fee of Ten Shillings (not refundable) table dia . in., 7 - as side toolbox; toolboxes fitted with solen id ifters 
for each tender 2.22-34.7 r.p.m., h.p. table motor 1 pendant cont: iL Inching LD Senanaier tad 
ee Please quote the above reference number C 727 3 ft. RICHARDS, 2 T.H. on crossrail, table Built 1942 
dia. 2 ft. 10 in., 12 table speeds, 2.5-60 
r.p.m., b.p. table motor 15 H. BELL (MACHINE TOOLS) LTD. 
THE DIRECTOR GENERAL, INDIA STORE WALTER STREET, LEEDS, 4 
PLINT & PARTNERS LTD. DEPARTMENT, GOVERNMENT BUILDING INSPECTION INVITED “a: a 
BROMYARD AVENUE LONDON W.3, invites ; . , st os G ase 
Blakes Road, Wargrave, Berks. FENDERS for the supply of i 
Tel: Wargrave 407 POSTCARD PRINTING MACHINES, FOR 
MECHANICAL ENGINEERS PRINTING TO A MAXIMUM WIDTH SOAG MACHINE TOOLS LTD., REED-MOORE PLASTIC FABRICATIONS. 
OF 350 mm. BY 360 mm. LENGTH. COL. 1072 
investigate research problems 5 (Nos.) JUXON STREET, LASCBE TS, S.E.11 42, SIDLEY AVENUE, VICTORIA AVENUE 
and design and manufacture Forms of Tender which are returnable on Thursday. ’ "Ph me: RELiance 7201 a EAST, BLACKL EY. MANCHESTER = “ 
equipment for 8th September, 1960, may be obtained from this Grams Sotoolsag, London, 8.E G 883 Specialists in all types of Plastic Fabrication 
RESEARCH & DEVELOPMENT ee DN ¥ anch), = nD payme nt of fee « f 108. Od., pines (P.V.C ; Polythene, and Perspex Assemblies) 
INSTRUCTION 77 uten “fs not returnable. Keference No. 1192/60 E.G. Plastic Ducting, Dye-baths and Electrical 
G 776 | CON must be quoted in all applications C 732 Boxes of any size and design. C 651 
‘ 4 2 gy +4 . . . 7 
For ‘Engineering’ Appointments Section, turn to the centre of editorial section. RB? 
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TRADE AND TECHNICA 


CONTINUED 











CHAPMAN & HALL 


% JUST PUBLISHED * 


“MASSEY” 10-CWT. PNEUMATIC HAMMER 
for sale. Overhanging type with slides Anvil set e e e e 
at an angle to accommodate long bars. Centre to P l f Ill t 
: back 23 in. Size of bar worked 54 in. to 10 in rincip es 0 umina ion 
2500 kW 6600 volts 3 ryes 50 cycles condensing 


square. Arranged for motor drive h 30 hp 
STEAM TURBO ALTERNATOR SET incor. js a ek teaken. Giakeen adel 





400 volt, 3 phase, 50 cycles motor. Weight about 


porating turbine by HICK HARGREAVES, 12) tons.—F. J. EDWARDS LIMITED, 359, By H. COTTON 
designed for work with steam at 185/200 p.s.Lg.,| ECSTON ROAD, LONDON, N.W.1. or 41. WATER 
500/600 deg. F. temperature, speed 3000 r.p.m.| STTEET . BIRMINGHAM 3 C710 M.B.E., D.Sc., M.LE.E 


Direct coupled to alternator by LANCASHIRE 
DYNAMO & CRYPTO, with switchgear. Set 


The subject of illumination engineering was introduced into Part III 
complete with HICK HARGREAVES condenser | §TEEL, ALUMINIUM, BRASS, SHEET 
OFFC 


dor costing Geter 0h 60 don ¥ pee he ye ge of the examinations of the Institution of Electrical Engineering in 
625 kW 400 volts 3 phase 50 cycles back pressure | quantities. Cash payment._DYAS & FOWLE, 1954, and, until then, only scant attention had been paid to it in 

: STEAM TURBO ALTERNATOR SET incor- 41, LOUDOUN ROAD, N.W.8. MAT. 2711, 5477. technical colleges and universities. This extremely comprehensive 
: eel a, ng OB ges G 663 book caters for the demand created by the new examinations and, 
150 p.s.ig., exhausting against 15 Ib. back pressure while covering the requirements of existing examination syllabi, it 

speed 4500 r.p.m. Direct coupled through | goes beyond these requirements in many chapters and thus also meets 

some Aton gearbox to clbernetes by LANCASHIES | WORK WANTED Z| the needs of the practising illumination engineer. ///ustrated 75s. net. 


gear 
500 kW 400 volts 3 phase 50 cycles back pressure ® * 

STEAM TURBO ALTERNATOR SET by| === ractical Design Oo 

BRITISH THOMSON HOUSTON, incorporating | ,, — om . -_ sslilicianain 

turbine rated to develop the above output when PRAT HIT r . BROTH E RS LTD., DEN TON e 

supplied with steam at 300 p.s.ig., 150 deg. F.| (RON WORKS, CARLISLE, having well equipped Sheet Metal Stam Ings 

superheat, exhausting against 60 Ib. back pressure. engineering shops and iron foundry, p g 

Makers advise this set will give 400 kW, without INVITE ENQUIRIES FOR GENERAL } 

modification, when supplied with steam at 150 | ENGINEERING, STRUCTURAL AND B , F STRASSER . 

‘s.ig., exhausting against 15 Ib. back pressure. | PLATEWORK, from firms wishing to have plans y . SSE 

Pirect coupled at 3000 r.p.m. to alternator, with | Made to their own designs and specifications. G 511 


exciter and switchgear. ‘ Practical experience, followed by teaching, and later return to practice 
ENGINE. DRIVEN, ALTERNATOR SET is the threefold combination which makes this book an important 
incorporating BELLISS & MORCOM compound step forward in the knowledge of metal stampings. Stamping technique 
engine, raied to develop 435 h.p. when supplied | TRANSLATION used in the pressworking of metals is based principally on practical 
Soe cna teal deans Geek cam, 4 knowledge, and the information which the author has gathered in 
alternator by CROMPTON PARKINSON, with this book will be valuable to anyone engaged in or interested in the 


exciter and switchgear. TRANSLATIONS, CATALOGUES, ESTIM- production of articles made of die-produced components. 
Size No. 8 FRASER WATERTUBE BOILER,| ATES, etc, from/into FRENCH/ENGLISH. Silnetrated SOs. net 








12 ft. 0 in. high by 7 ft. 3 in. wide by 9 ft. 6 in. | Rec. by Brit. Council and Brit. C. of C. Paris.— 
long, designed for 120 p.s.ig. working pressure, | BOX G 891, Offices of ENGINEERING } * 
‘. evaporation 2500 Ib./hr. from and at 212 deg. F. | 
Complete with chimney. | r* . 
FOUR’ modern unused Size No. 14 SPENCER | From John Wiley & Sons, Inc. 
HOPWOOD VERTICAL MULTITUBU. | 
LAR BOILERS, each 10 ft. 3 in. by 4 ft. 6 in. | PATENTS . 
diameter, working pressure 120 p.s.i.g., 1320 Ib./hr. | Electromagnetic 
evaporation with cold feed. Complete with | 
standard fittings and mountings. |; eee e e 
GEORGE COHEN |THE PROPRIETORS OF PATENT NO. Energy Transmission 
- SONS & CO. LTD., | 671413, for “SLINGS FOR LIFTING AND LOWER- | 
beatae yey ly w.12. ING OR FOR FORMING BUNDLES,” desire to | + e 
(Shepherds Bush 2070) secure commercial exploitation by Licence or other- d R d t 
STANNINGLEY, NA. LEEDS. wise in the United Kingdom.——Replies to Haseltine | an a 1a 10n 
(Pudsey 2241). Lake & Co., 28, Southampton Buildings, Chancery, | 
C 571 | Lane, London, W.C.2 


ons | By R. B. ADLER ; LAN JEN Cuu ; R.{M. FANo 


[Professors of Electrical Engineering at the M.1.T. 
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New (“sro Books 


Infrared Radiation 
HENRY HACKFORTH 77s 6d 


A complete survey of the nature, limitations, scope, problems, and future possibilities 

of infrared radiation has now been published as a single work. The material is 

divided into two parts: the first part explains what infrared radiation is and does, 

and the second part discusses its present and future applications. The widespread 

applications of infrared radiation make this text an essential addition to reference 
Ives in many different fields. 


This book treats electromagnetic waves and oscillations in one, two, 
and three space dimensions, using time-domain, complex-frequency- 
domain, and energy points of view. To ensure a proper balance of 
emphasis between physical considerations and analytical technique, 
the authors avoid the more formal procedures of boundary-value 
problem solution by employing a method of field synthesis. This 
approach involves study of elementary solutions in empty space, in 
| enough detail to make clear in advance the kinds of boundary con- 
ditions simple combinations of them will require. ///ustrated. 116s. net. 





| 
| | 
37 ESSEX STREET, LONDON, W.C.2 | 
‘ | 

















Control Systems Engineering 
WILLIAM W. SEIFERT and CARL W. STEEG £5 l6s 6d 


Intended specifically for control engineers, this competent and thorough analysis of 
systems engineering was developed from a course held at the Massachusetts Institute 
of Technology for control engineers in industry. The largest part of the book 
describes the mathematical tools which are of basic importance in systems engineering. 
A refreshing new approach, together with the latest material, result in a comprehensive 
and stimulating treatment of the subject. 





HAMMERED OR 
HYDRAULIC 
PRESSED 











Control of Steel Construction to Avoid Brittle Failure 
EDITED BY M. E. SHANK 35s 


Prepared by a group of experts in the steel and welding industries, this book is a 
compilation of procedures for solving the problem of brittle failure in structural steel. 
The text covers every aspect of the problem and is fully illustrated with charts, diagrams, 
and photographs. The practical approach makes it invaluable for all concerned 
with the engineering and design of steel structures. 


(ietete), [ekg a's 





Designers and Builders of 
Steam, Diesel and Diesel-electric 
and Battery Locomotives for 

all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


IN STEEL HUDSWELL, CLARKE 


BLACK OR & CO! MITED 
MACHINED a are Leeds, 10 


TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 


PARKS FORGE LTD PROPRIE RS 


Water Supply and Sewerage fourth edition 
ERNEST STEEL 85s 6d 


Recent advances in technical methods in sewage and water works have necessitated 
a revision of this most important text. Much of the material in the fourth edition 
has been reorganized and rewritten, with greater emphasis on fundamentals. The 
book, with its wide coverage of both theory and practice, will appeal to municipal 
design and public health engineers, as well as students of civil engineering. 








LONDON OFFICE: 

14 Howick Place 

Victoria Street, $.W.1 
Te.zrnons: Victoria 6786 


McGraw-Hill Publishing Company Limited 
95 Farringdon Street London EC4 
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for 100,000,000 cup 
of tea an hour.... 





flows through a large ‘Deptford’ 
Rotary Water Strainer. The strainer consists 
of a rotating perforated drum, rolled 
INCORPORATING. ....... from naval brass plate and the water flows into it through 
C.C. & B. LOW PRESSURE HYDRAULIC LUFFING 3/16th inch diameter perforations. The debris 
collects on the outside of the drum and is scraped off by a fixed, 
phosphor bronze, blade. Cleaning is continuous and 
entirely automatic and back-washing is not required. Sludge is 
flushed out of the hopper beneath the strainer at intervals, 
without interrupting the flow. ‘Deptford’ Strainers are made in a 
number of sizes, with capacities up to 5,000,000 g.p.h. 
A fully illustrated brochure is available upon request. 





The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established 
new standards of smoothness, reliability, and operational speed 
a for many ports. Built for hard work, long life and ease of 
‘ maintenance, the Hydral-Luff could well 
reduce your handling costs. May we furnish 
you with further details? 


CODER 





nimyurt| 





Send for the Clyde 
Hydral-Luff Booklet. 


CLYDE CRANE & BOOTH LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD 


A member of the RICHARDSONS WESTGARTH GROUP 











Incorporating : 


Clyde Crane & Engineering Co., Mossend, Lanarkshire HARTLEPOOL, CO. DURHAM AND AT 58 VICTORIA STREET, LONDON, S.W.1 
Tel. Holytown 412 (6 lines) Grams: ‘Clyde Motherwell Telex’ Telex 77443 59 MOSLEY STREET, MANCHESTER, 75 BUCHANAN STREET, GLASGOW 
and ‘ 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds Rwso™ 


lel. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodiey Telex’ Telex 55159 xj 
H 
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What goes in here ? 


ELECTRIC 
MOTORS 


ass, 


MOTOR 
CONTROL 
GEAR 


YOU SPECIFY .. WE SATISFY 


A.C. and D.C. motors of all types, horizontal or vertical, 
and control gear, designed and built to suit individual 
requirements ......... one off or batch production 


We invite your en uiries: 
y sii Allen electrical equipment is backed by well over 75 


ILILIBIN years’ specialised design and manufacturing experience. 
A\ Specialists in ““SPECIALS”’ 


mA AVA | OW MRL 0), Keen CUD Bd BEDEORD 


Telephone : Bedford 67400 Telegrams: Pump Bedford Telex (Telex No. 82100) 
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Choose any temperature you like in this new foolproof way 
1500: 800 Finger-tip control by thermostats, ensuring an even 


temperature level throughout your entire piping system. 
Liquids will flow smoothly and freely down pipes of any 


- length or gauge. This is what Isopad offer you. No waste, 
for choosing 1100° 600° no clogging and no troublesome blockages, however 
er ENCE NRE TN extreme the conditions. It’s simple, it’s clean, it’s safe 


The ideal solution to pipe-heating worries 


your 
temperature 


Illustration shows Isotapes (before 750 
application of lagging) as 

installed by Babcock & Wilcox Ltd., 
at the Generating Station of the 570 
C.E.G.B. at Plymouth. 









925° 





Write for latest catalogues on 


surface heating units. 400° 














Barnet By-Pass, Boreham Wood, Herts. 





Phone: ELStree 2817]8]9 





Oui 














at ! = 2 3 
| pote Ht] mowmer” 1 TT owen 
Rawlbolt ih} Hi 
are better than one! | 





You never need to improvise with Rawlbolts. There are types 

exactly right for every bolt-fixing job, No. 5, for example, for the 
support of pipe-work, and No. 2 for use with Pipe-hangers and other 
gas fittings. Hook and Eye Rawlbolts (Nos. 3 and 6) have many uses. 
such as providing anchorage for guy ropes and cables, supporting 
suspending ceilings, etc. There’s the Loose Bolt Rawlbolt (No. 1), 
inserted after the machine is slid into position, and the Bolt Projecting 
Type (No. 4), ideal for wall-fixings. 

Rawlbolts give you bolt-fixings of enormous strength in a fraction of 
the time taken by any other method. 


Evey bolr-fixing job & far quicker with 


RAWLEBOL LS 





i pt 7 tet & at 


Projecting 1 Rawibolt 
Rawiboilt | with it] 
| | Pipe Clip | 
Z . { » 


Rawiboit charts showing full range of sizes and 
types with illustrated literature availabie on 
receipt of letter-heading or business card. 














A aony: , 
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RAWLBLUG 


Medes paw, 





Bs8oc. 
THE RAWLPLUG COMPANY LIMITED 
CROMWELL ROAD, LONDON, 8.W.7 











EARS PATENT 


SCREWING MACHINES 


have been designed for production screwing of all classes 
of bolt and pipe work and very high rates of output consis- 
tent with good quality threads can easily be maintained. 


JOSHUA HEAP & CO., LTD. 


ASHTON - UNDER-LYNE* ENGLAND 














Keadby Lock Swing Bridge 
MOVING SPAN 


and 


OPERATING MACHINERY 
by 


WEST WOODs 


Main Contractors 
Messrs. Wellerman Bros. 


County Surveyor : 
C. K. Tallack, Esq., 
M.1LC.E., MJI.Mun.E. 


Consulting Engineers . 
Messrs. Wilton & Bell 


meaning 
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An hours counter gives you an exact 
record of running times of mains 
powered electric equipment or 
machinery. This enables you to apply 
planned maintenance schemes resulting 
in increased efficiency—and reducing 
production stoppages. For counting 
the hours fita... 


The 


SMITHS Synchronous Counter 


of 


* 10,000 hrs Total Count; 1,000 hrs 
‘Trip’ Count indicating in tenths 
can be included 


* Pressed-steel case to withstand 
rough handling 

* Precision-machined internal gearing 
for smooth running and self-starting 


Prod 


Planning 


IMMEDIATE 


Write now to:- 


* High-torque, self-starting, 
synchronous 2-watt motor available 
for 50 or 60 cycle supplies of 
12, 100/125, 200/250 V 


in 
uction 


« 00000: 


HOURS COUNTER 


FOR 


DELIVERY 





’ ‘ I dustrial bt siness of : 
\ INDUSTRIAL DIVISION >. Smith & Sons England) Ltd ; 


Chronos Works, North Circular Road, London NW2 - Phone: GLA1136 Smiths a 


producis und 
¢ trade marks « 
i Kelvin Hughes 








Contractors to H.M. Government Departments. 
Crown Agents for the Colonies. British Railways 
(British Transport Commission), etc., etc., Bridge 
and Constructional Engineers, 
Mechanical Grabs, Pressed Steel Troughing and 
Sheet Metal Equipment, Steel Stock Holders. 


Manufacturers of 


JOSEPH WESTWOOD & Co. LTD 


NAPIER YARD, MILLWALL, LONDON, E.14. Phone: EASt 1043 


Cables ; Westwood, London. "Grams ; Westwood, Easphone, London. 
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For almost forty years Spenborough have been in the 
forefront of the design, development, and manufacture of 
hydraulic mechanisms. Our long experience in producing 
Rams, Pumps and Valves is freely available to all users 
of Hydraulic Systems and enquiries are invited for 
precision-built equipment of the highest efficiency. 


SPENBOROUGH ENGINEERING CO. LTD., HECKMONDWIKE, YORKS. 


Phone: Heckmondwike I41! (5 lines) Grams: UNION, HECKMONDWIKE 
London & S.E. Counties : B. B. Sales Ltd., 88 Clapham Road, LONDON S.W.9. Phone & Grams : RELIANCE2512 
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VOR-ELEVATOR C 


BULL BRIDGE WORKS 
Accrington, Lancashire 


Telephone Neo. 2773 
Telegrame: “ Conveyor,” Aceringsos 











SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Etc. 





MEKELITE F 


GEARED Ke => jot 


INDUSTRIAL GALICOES ano TEXTILES 
FINISHES TO COMBAT ROT, MILDEW, FIRE, FRAY, 
WATER, ETC. 

BLEACHED, TINTED AND NATURAL 
STIFFENED AND PURE FINISHES 
I 
Label and Indicator Cloths 
Filter Cloths Cut Shapes to Order 
Narrow Rolls Conversions to your requirements 
Padding Cloths backed with Coir or other Fibres 


ASK— 


| BATES TEXTILES (MANCHESTER) LTD. 
| 42-4 SACKVILLE STREET, MANCHESTER, 1 


INDUSTRIAL 
LIGHTING 


UNITS Bag Cloths 





MEK-ELEK Engineering Ltd., 17 Western Road, Mitcham, Surrey 


Phone MiTcham 3072 





Cables: Mekelex, London 











hae 
{ 
BRITAIN'S BIGGEST 


CE 
‘MANUFACTURERS * 
MA DEGIFY JOY 


UONVEYOR IDLERS 


More and more * industries 
are taking a liking to 


JOY LIMBEROLLERS 


Europe’s biggest gasworks, Britain’s biggest cement manufacturers, fertilizer 


cis F 
Se Be 


ii i 





factories, foundries, mines, gravel pits and quarries . . . All over Europe, Joy Limberollers are 
taking the limelight as the nearest technically perfect idler yet devised. Only two self-lubricating 
bearings ; flexible steel cable suspension ; perfect catenary belt support ; non-wearing, 
aa 7 


€------------- 





non-inflammable Neoprene roller, non-spilling, ‘cushioned’ ride. 


These and many other advantages pinpoint British-made Joy Limberoller 


idlers as the biggest advance in materials handling in years. 


ROPE'S BIGGEST 
GASWORKS SPECIFY 


JOY: SULLIVAN LID 





A a N...? 
a CAPPIELOW - GREENOCK - SCOTLAND 


EXPORT SALES: 7 HARLEY STREET, LONDON, W.!. 
Your local Limberoller distributor :— 
SCOTTISH 


Soft Ores? Chemicals? Gravel? Salt? Quenching 
Coke? Flour? Semi-liquids? Cement? Very few 





materials can defeat a Limberoller conveyor. See how 
Limberollers would cut your materials handling by 
writing for informative 8-page booklet 


AND MORE ARE JUST ABOUT TO... 


Limberoller idlers are now available with modifications 
for rope conveyor systems. If you use rope conveyors 
the new LIMBEROPE publication should be at your 
elbow. Please ask for a copy 





Potter & Cowan & Co. Ltd., 
54 French Street, Glasgow, S.E.2 
Bridgeton 7131 
NORTHERN 
Hill Porter (Newcastle) Ltd., 
G Pit Yard, Wallsend-on-Tyne 
Wallsend 64002 
NORTH EASTERN 
Glover & Wood Ltd., 
Victoria Works, Victoria Road, 
Leeds, !1. Leeds 3607! 
MIDLAND 
Central Manufacturing & Trading 
Co. (Dudley) Ltd., 
Halesowen Road, Old Hill, Staffs 
Cradley Heath 69434 


NORTH WESTERN 
Atlantic Rubber Co. Ltd., 
Atlantic Street, Broadheath, 
Alcrincham, Cheshire 
Altrincham 3727 


SOUTH WESTERN 
M.Q.C. Equipment, 
Braysdown Works, 
Peasedown, St. John, 
Nr. Bath, Somerset 
Radstock 2317 


SOUTH EASTERN 
Southern Industrial Rubber Ltd., 
| High Street, South Norwood, 


London, S.E.25 LIVington 5568 
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IT IS THE THICKNESS THAT MATTERS 


How often do you think of thickness when you judge a paint coating? 

This vital third dimension has a considerable bearing on its life and performance. 
In fact, it can be said that all other things being equal, the thicker the coating, 
the longer the period of protection. ‘Bitumastic’ No. 50 can be applied 

in thicknesses far in excess of those obtained from normal painting. No 
priming coat is required on metal surfaces and being thixotropic, 

‘Bitumastic’ No. 50 will not run on vertical surfaces. The next time you have a 
corrosion problem—try ‘Bitumastic’ No. 50, the heavy duty coating. 


BITUMASTIE No. SO 


A black coal-tar-pitch coating for tough corrosive conditions. 


WAILES DOVE BITUMASTIC LIMITED, HEBBURN, CO. DURHAM. 











12 12 August 1960 ENGINEERING 


ROBERTSON 


SENDZIMIR Gold Strip Mills 


For rolling all types of ferrous and non-ferrous metals up to 120 inches wide 


Sendzimir Mills are built under licence by Robertsons. 
They have constructed all types of these mills (Strip Mills, Sheet Mills 
and Planetary Hot Mills) and have the specialist knowledge 
and skill so essential for the accurate machining to the very closest 
tolerances demanded in their manufacture. 


The main advantages of Sendzimir Cold Strip Mills are as follows— 

















Large reduction at each pass Small work rolls render use of tungsten 
Freedom from strip crown and edge cracking carbide rolls economical 

Extreme accuracy of gauge Quick and easy roll changes 

High standard of surface finish Economy in maintenance 


Dy 








Illustrated is a Sendzimir Cold Strip 
: Mill for rolling stainless steel strip up 
gee to 50 inches wide. 


W. H. A. ROBERTSON & CO LTD - BEDFORD - ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES AND TORRINGTON METAL WORKING MACHINERY. 


WT 331 R 
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For industrial roofing 


NOTHING 


BUI 
TIMBER 


.-. has all these advantages 


—AND LOW COST! 





13 


e Timber construction lends itself to wide, clear roof spans 
giving uninterrupted floor areas. 


e Light weight and ease of erection of timber roofing 
further reduce construction costs. 

e New ideas and structural forms—shell roofs, glued 
laminated beams, plywood girders, bow-string trusses— 
extend the applications of timber as a roofing material. 

e Timber is today readily available for all needs, and lends 
itself to prefabrication, thereby speeding construction. 

e Research and development have made it possible to 
design timber roofs of almost any shape or span. 

e Timber roofing has good durability and proven fire endurance. 

e No painting or other maintenance costs are incurred. 


WRITE NOW for a free copy of ‘Design in timber’—a TDA-produced 
brochure illustrating modern uses of timber for roofing, framing, cladding 
in many new and exciting structural forms. And for specific data 

on any aspect of designing or building in timber 


CONSULT 








ISSUED BY THE TIMBER DEVELOPMENT ASSOCIATION LIMITED ~- 21 COLLEGE HILL 





LONDON EC4 
and branches at Birmingham, Bristol, Glasgow, Leeds & Manchester 


TGA TOIEEA 
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RAM TYPE foizontal Milling & Boring Machine 






Light type Right Angle Milling Attachment which is 
bolted to the face of the ram. 

















Designed primarily tor heavy duty milling 
the machine incorporates a milling sleeve 
which is carried in the ram. Cutters can be 
mounted on this sleeve or on the spindle 
itself. A facing head can be fitted to the flange 
of the milling sleeve. With the aid of the 
attachments many Operations including drilling 
and tapping can be carried out at one setting 
of the component. Built in a range of sizes 
with spindle dia. up to II in. The machine 
illustrated is the type RMB 6 with a 6in. spindle, 














Surfacing Slide Attachment which is bolted to the 
flange of the milling sleeve. 








WILLIAM ASQUITH LTD. 
HALIFAX, ENGLAND 


Member of the Asquith Machine 
Too! Corporation 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 


A410 
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‘TERYLENE’- 





Resistance to 
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reinforced V-belts last 
up to three times as long 
as standard belts 


all that ‘Terylene 
premium V-belts are one of the most exciting and significant 


Users over the country are finding 


developments in power transmission for years. They save 
money, maintenance, and production time, and often the 
number of standard belts in use can be replaced by fewer 


‘Terylene’ premium belts. 


and are very hard-wearing 


In addition to their unusually long life, ‘Terylene’ premium 
V-belts offer the following advantages: 


oil 

heat 

static electricity 

flex 

rot 

stretch and slip in use 
shock loading 
moisture (which means greater 


limensional stability in storage) 
Send for our leaflet about ‘Terylene’ premium V-belts, 
and for any special information, to I.C.I., Fibres Division, 
Harrogate, Yorkshire. 


‘Terylene’ is the trademark for the polyester fibre made by 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON TESI9 
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STEEL WIRE 
ROPES 


FOR ALL PURPOSES 


af a 
or NTS 


setee 


t 


Sse ere 








=a 3 
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+ 


et bod a ey 


Illustrations by kind permission of 


Messrs. Ruston-Bucyrus Ltd. 





4 


YE; ER 7 
‘ & CO. LIMITED 
(EST. 1818) ST. HELENS LANCS Tel: St. Helens 6159 Grams: “Glovers, St. Helens” 
A MEMBER OF THE GLOVER GROUP 


Wy. Wis G £® 
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CHEMICO VENTURI SCRUBS 
LIME KILN GASES WITH 
SLURRY CONTAINING 
45°lo SOLIDS! 


99% Scrubbing efficiency! Marntenance-free operation! 





\ recent installation of the new type S.F. CHEMICO) Venturi 
Scrubber is handling 40,000 efm of hot gases from a LO" x 250 
rotarv Kiln and achieving over 99°, removal of Lime dust from 
the Kiln exhaust. No maintenance difliculties have been experienced 
and the unit is virtually foolproof, despite the use of a reeycled 
slurry containing over 45°, solids and many large lumps. 
Phe CHEMICO type S.F. Venturi Scrubbers are low cost, compact 
and readily installed in your plant. 

Your inquiry will receive prompt attention from = Chemico's 
Scrubber Department. 


{etual photograph of throat action 


CGHEMICO 


CHEMICAL CONSTRUCTION (G.B) LTD. 9 HENRIETTA PLACE, LONDON, W.I. LANGHAM 6571 
A SUBSIDIARY OF CHEMICAL CONSTRUCTION CORPORATION, NEW YORK, N.Y. U.S.A. 
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DIESEL 
CHINERY 










STORK TYPE 






ARETE ae Ws ad 
i a 


SULZER TYPE 


GINEERING CO., LTD. 
GOVAN - GLASGOW 
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HYATT 
y, roller bearings 











VY 


THE FLEXIBLE 


NYLON-CORE NEV 
BELT WITH SIX DEPARTURE 


BIG ADVANTAGES ball bearings 


* Flexibility 
* Grip 
with chrome ieather driving face 
* Virtually no stretch 
* Enormous Strength 
*% Light Weight 


* Elasticity 





FREE. Send for this new 12 page colour brochure No. 301 

which fully explains in word and picture the Miraclo m ite emeniin range of medium and 

Nylon-Core Belt—the’belt that performs miracles. muniature size aia aueees on and HYATT 
roller bearings for applications where 

precision, accuracy and long life are essential. 
Write for detailed literature on the range of 


bearings available to meet your requirements. 


AC-DELCO 


DIVISION OF GENERAL MOTORS LIMITED 


STEPHEN S BELTIN G CO. LTD. Bearing Sales Office: 244 Brompton Road, London SW3 Telephone: —~ pee 4837 
SNOW HILL, BIRMINGHAM 4 Head Office: Dunstable, Beds. Also Southampton and Liverpoo 


Northern Area: IRA STEPHENS LTD. ASHTON-UNDER-LYNE, LANCS 











—————————— =" 
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| RENOLD CHAINS 


| for 
mechanical 
| handling 


Whatever the product—if it has to 








be pushed, lifted, carried, lowered, 
turned, rolled, fed, positioned, 

stored, delivered or moved in any way 
whatsoever—RENOLD CHAINS provide 
the answer. Write for catalogue 

Ref. 120/17 giving details of our 

range of stock and specialised chains 


for mechanical handling. 


These two elevators in a Dutch quarry 
4 . 4 with Renold 60 n Ditch 


> fast hish The 
82 t Z y 


capacity of 220 tons of marl per 


have a combined 





30,000 Ib. breaking load chair 
é 
n 
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RENOLD RENOLD CHAINS LIMITED MANCHESTER 


ern? 





RNGINEERING 
22 12 Auguet 40 


NORTHFLEET, ENGLAND MOUNT ISA, AUSTRALIA 








iM shor see, | 
gb. a ane itt 


lis essiil lll oS oe — | | al 
SASKATCHEWAN, CANADA JODA,INDIA 








THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND 
TRANSFORMERS DIVISION - BIRMINGHAM 6 














ALIA 


> 
v 





AUSTI 


MOUNT ISA, 











NGLAND 


I 


THFLEET 


> 


NO! 




















TRANSFORMERS 





TO ANY SPECIFICATION 
- FOR ANY PART OF 


THE WORLD 
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Most advanced of their kind 
—used throughout industry. 
| 
Rotax Recirculating Ball Threads are over 90 per (Longer lengths can be supplied for specitic APPLICATIONS 
cent efficient. oa pe were a _ ees applications) Machine Tools, Printing Industry, Instruments, 
completely peicntane - iy peircaeining Standard Pitches 200” 218” 250° 500” Industrial Valve Control, Missile Control 
supplied if required. Stabilised and made of e 
: é é (Non standard pitches can be supplied) Systems, Nuclear Engineering, Wind Tunnels. 
special materials, they remain accurate inde- Shaft di: “ . a in £ : 4 
finitely. ‘Clean’ nuts simplify fitment. : ha t diameter up to you woulc i e information on Rotax Recircu- J 
Life 10,000,000 reversals lating Ball Threads, Linear Way Bearings, 
a SPECIFICATION Temperature range 90 C to 100°C Switchgear, Compressors, Level Crossing Bar- 
Operating load up to 80,000 Ib, (using special materials, temperature range can riers, Electric or Pneumatic Motors, please write "i 
Standard Shaft length up to 20’ be extended up to ~ 950°C). or telephone: 


eee se INDUSTRIAL GROUP, ROTAX LIMITED 


} y 
R | | { \ WILLESDEN JUNCTION, LONDON, N.W.10 (ELGar 7777). 
4 4 


LUCAS-ROTAX (AUST.) PTY LTD., Melbourne and Sydney, Australia. 
LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada 
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Sit) DISCHARGE 
% 
i | % 






Double Side Tipping Wagon Three Door Automatic ? Bottom Discharge Hopper 













dl 
WITH SIDE AND BOTTOM HOPPERS 


- 
a Wet or Dry. Large or Small. Every 


material presents its own problem, 





For every application and any 
material specify Hudson wagons— 
the best from any angle. Please 
write for our catalogue Section E 
for full information. 


20 ton Capacity “either side” bottom dis- 


charge, double bogie hopper with Screw the y 

Brake and Spring Buffers and Couplers, Tame youve known est, 
ROBERT HUDSON LIMITED RALETRUX HOUSE LEEDS 11 Telephone : LEEDS 20004 
London Office: 30-34 Buckingham Gate, S.W.1. Tel: Abbey 7127 Light Railway Engineers, Trailer Makers, Fabricators 























DAVID 
BROWN 


YEARS 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
JACKSON DIVISION * SALFORD WORKS * HAMPSON STREET * MANCHESTER 5 


Telephone Blackfriars 3577 (4 lines) 


ENGINEERING 


+2, August 196 


Helping to 
sweeten it 
is our 


cup of tea 


Tea needs sugar. Sugar needs refining. Refineries 
need gears. Big gears, heavy gears, reliable gears. That’s where the 
Jackson Division of David Brown comes in. 
What, in particular, can David Brown offer? First, the advantages in speed 
and reliability of having casting, machining and cutting 
carried out in the same organisation. Second, the capacity to produce 
heavy-duty gears—spur, helical or bevel— up to any 
size and weight for any industry and every bit as accurately as you need. 
Third, the finest advice on heavy gear 
design problems that you will find anywhere. 
Behind every ‘Jackson’ gear there are over 100 years of 
sound technical experience. In front of every ‘Jackson’ gear 
there is a long, long life of hard, hard work. And the bigger 


your requirements, the better David Brown can handle them. 
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H.M.S. ROTHESAY 


A Whitby Class A/S 
Frigate built by Yarrow 
and recently handed 


over for service. SHIPBUILDERS - ENGINEERS - BOILERMAKERS 
ypc ian YAR ROW YARROW & COMPANY LTD - SCOTSTOUN - GLASGOW W4 


Beam 41 feet. 


HYDRAULIC PRESSINGS 
— ROLLED RINGS 


= 
Barber Sz} 


HYDRAULIC PRESSINGS 


Producing Hemispherical ends and other hydraulic press- 
ings of up to 3 feet in diameter, Caston Barber have a wide 
range of existing tools, a list of which will gladly be sent on 
request. Dished and Flanged cylinder ends, with or without 


inspection openings, are also manufactured to order. 


ROLLED RINGS 


Caston Barber produce rings from a wide range of flat and 
angled sections of mild or stainless steel. Flanged rings and 
washers are supplied to meet all specifications and in many 
cases the rings are flash butt welded, 

Caston Barber have the equipment and the experience to 
meet your requirements. 

Do not hesitate to write or telephone your enquiries to: 


tik ae? 


CASTON BARBER, 47 TABARD STREET, LONDON, S.E.1 Telephone: HOP 1991 5 


D2 
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THAT 
We know exactly how difficult it is to find 
springs for experimental work . . . we’ve 
been making quality springs for over 100 

° years. So, we confidently offer you our 
SHVNG excellent range of small boxed assortments 

which covers a very wide range. 
We can only show a few boxes. Send us a 
p.c. for our full list. If ever you are stuck 
with a spring problem let our Research 
Gage N LE Department put their long experience at 
= est: your disposal. 





Have you a presswork problem? 
if not, try another box in the Terry Assorted Springs range If so, the help of our Design Staff is yours 


for the asking. 


- ry 
May Wy, 
Hit, yy, iy’ ® 
1) 


iy, 
UP 
"4 
gM, S 
bi, 


tiny 
Ge st 
% 





No. 1200 . \ No. 757 
Three dozen Assorted Light Three dozen Assorted Light Three dozen Assorted 1” to Extra Light Compression, 1 y) # 
Expansion Springs, suitable Compression Springs. 1” to 4” long, 4” to }” diam., 19G gross Assorted, 4” to 4%” 
for carburettor control, etc. 4” long, 22 to 18 S.W.G., }” to 15G. 5/6. diam., $” to 2}” long, 27 to 
13/6. to 4" diam. 6/6. 19 S.W.G. 15/-. 





Really Interested in Springs? 
** Spring Design and Calculations * 
9th Edition tells all — post free 12 6. 








“opm —. . HERBERT TERRY & SONS LTD 

















No. 753 d 
Three dozen Assorted Light Fine Expansion Springs. 1 Cut production costs with Looking for good Hose-Clips? Redditch, Worcs. 
Expansion 4” to }” diam., 2” gross Assorted }” to ji” Terry's Wire Circlips. We Send for a Sample of Terry’s . — ee 
to 6” long, 22 to 18 S.W.G diam., }” to 2” long, 27 to can supply immediately from Security Worm Drive Hose (Makers of Quality Springs, Wireforms and 
10/6. 20 S.W.G. 15/-. stock — from 4” to §”. Clip and price list. Presswork for over 100 years) 





HTI08 





SPECIFY ““REAVELL’’ 


FOR EFFICIENCY AND RELIABILITY, 


RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


1 TO 10,000 


LBS. PER SQ. INCH 
FOR 


AIR, HYDROGEN, 
OXYGEN, NITROGEN 
— SSS—_—— AND OTHER 
EE Ee GASES 






REAVELL & CO. LTD 


IPSWICH ENGLAND 
Telegrams : Reavell, Ipswich. Telephone No. Ipswich 56124 (3 lines) 
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JUST ! worRDs- 
Specify South Wales Surtthgear 


equipment 


NORRIS BROS, LTD. 


DESIGN, DETAILING 
A Yate) DEVELOPMENT in 


All branches of Engineering 


TECHNICAL 
For 33kV outdoor service specify type UE1 package switchgear, INVESTIGATIONS 


It is the only switchgear of its class manufactured anywhere 





















sa & REPORTS 
in the world. Thoroughly proven in service, it has been ° 
certified by KEMA and « A ava in every respect with BS116/1952. STRESS ANALYSIS, 
No buildings are required. It is completely self-contained and MODEL MAKING 
requires the very minimum of preparatory site work. With a ee a en 
remarkably small space requirements this unit is ideal for of CAMPBELL’S “BLUEBIRD” was 
installation in urban areas or where space limitations are restrictive. e apeciel project endertaken by us 
Erection and installation is speedy and simple. ‘In situ’ : ‘ 
inspection and maintenance is unaffected by weather conditions, 53 VICTORIA STREET S.W.1 
Initial cost is competitive. Write for further details. ~ TEL. ABBEY 6132 - 





Ratings: 3 3kV; up to 1 000 MVA; currents up to 2 oooA. 
for single or duplicate busbar systems. 





B. LEVY & CO. 
(Patterns) Ltd. | 


Specializing in 


Above 
A type UEr 33kV 
duplicate busbar switch unit 





showing the circuit-breaker 


> >” . ! | 
in the rear busbar Pattern Equipment of all kinds | 


isolated position, including the largest 
Wooden Patterns and 
intricate metal patterns 


for Shell Moulding 






Right 
A 14 panel single busbar 


type UEr 33kV switchboard, Send your enquiries to our works at 


1-5, OSBERT STREET, 
Vauxhall Bridge Road, 
London, S.W.1. 


Phone VIC tor 1073 or 7486 
SOUTH WALES SWITCHGEAR LIMITED aise a 


BLACKWOOL MONMOUTHSHIRE WORKS AT TREFOREST AND BLACKWOOD  emedeiaainiaaidesema ee 
We SWITCHGEAR - SWITCHFUSEGEAR - TRANSFORMERS - CONTROL BOARDS 








me FIFE FORGE COMPANY 7 


We 


makers of 


y | Marine and Land a 
| E ; F - ‘. in 
ngin e€ orgin gs cial 


| Black 
Rough Turned 


Finished Complete 


Propeller Shafts 
Complete with 


Gunmetal Liners 


| ~ TELEPHONE: DYSART 5467/8 
The FIFE FORGE COMPANY Ltd GRAMS : “FIFE FORGE ” 1S Ee 
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GRAFTON 


STEAM, DIESEL & ELECTRIC 


CRANES 


GRAFTON CRANES LTD. 
VULCAN WORKS 
BEDFORD 


Established 1880 












\ Telephone Telegrams : 
2490 GRAFTON, BEDFORD 





A perfect seal in a matter of seconds 


For temporary pipe lines ‘Unicone’ 
instantaneous joints are recommended. Com- 
prising two parts only, they fasten witha 4 BUS — 
‘snap’ ensuring a perfect seal in a matter (2.\D = 3 
of seconds. Rubber gasket in position and 
joint ready to pull over 
For permanent or semi-permanent pipe 
lines, ‘Unicone’ bolted type joints are 
usually employed and can be assembled far 
more quickly than any other flexible joint 
giving positive anchorage. 


‘UNICONE — 


Flexible Joints for Pipelines 


leakproof cafe, reliable 


THE UNICONE CO., LIMITED 
RUTHERGLEN, GLASGCW SCOTLAND 





















POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 


pup 


> 





+ 


“BIBBY 


wil" OO UPLING 





The completed joint 







ati Oe gti 


Ts Bg 
EB “ 
' ae 


s World famous for outstanding performance and 
reliability: Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan Shaft, 


Bibby Resilient Turbine, Shear pin, Controlled Torque, 


Cardan Shaft Drive. Spacer and others. 


THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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How\much skill 


Ue 3 


Approved by 
Lloyds for Class I] 
welding for 

pressure vessels. 





























The skill that goes into our special castings is something 

quite unique and immeasurable. Customers assess 
it in terms of quality, finish and precision—and come back 
for more! They include many of the largest chemical 

:- engineering and industrial organisations in the country. 
We cast in iron and all ferrous alloys, and can 

4 fabricate in mild and stainless steels to 

q your most exacting requirements. 





Foundry and Engineering Go. Ltd 


Established 1841] 


Lugsdale Road, Widnes, Lancs. 
0.00 Phone: Widnes 2251/4 & 2889 Grams: ‘Foundry Widnes.’ 
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=O R=A=EASTING=FINISH=—— 



































This label will 
tell your customer 


This label is part of what will be a nation-wide scheme, to guide every user of 
plated products. It means that the plating is carried out to meet the thickness 
requirements of the new British Standard 1224:59. Because the nickel provides 
most of the resistance to corrosion, the standard requires minimum thickness of 
the metal for various conditions of service. The labels are coloured Green, Blue 
and Red, to indicate the three gradings of the British Standard. 








if you are a manufacturer KKK KKK KK KKK KK 
Please send us your booklet ‘CONFIDENCE IN PLATING’ x 

It will pay you to display the label of plating quality on with details of how we can join the scheme. 

your goods. Send for a copy of our booklet “Confidence in * NAME * 

Plating” which describes the scheme in detail and explains 

how you can join. The use of these labels on good quality om. * 

plate will add extra confidence in the quality of your products, *K ' 





COMPANY AND POSITION 
* KE MC4 8 a 
THE MOND NICKEL COMPANY LIMITED 








> Hames HOUSE - MILLBANK: LONDON sSwWw1 x*KeKeKeKeKeKeKeKXe Ke KX OR OF 


TGA MC4 
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BECAUSE 
NOTHING 
ELSE 

WILL DO 





Sooner or later you'll meet up with it— perhaps 

you have already—the connection that only 
Plessiflex can make! 

The moment of recognition is instantaneous. 

It comes when you are faced with apparently 
insurmountable problems of vibration, misalignment, 
corrosion, and extremes of temperature or pressure. 
Should you not already be fully acquainted with the 
outstanding characteristics of Plessiflex, you will find 


Publication No. 1121 to be very enlightening. 


POWER AUXILIARIES LTD 
Kembrey Street 

Swindon : Wilts 

Tel: Swindon 6211 


Overseas Sales Organisation 
Plessey International Limited, Ilford, Essex 


Telephone: Ilford 3040 


@ PALISA 
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a, 


FR a ON 
NER 
BOLTS 


for Structural Joints 





Clutches and Power Take Offs 
Single and three-stage Hydraulic 
Torque Converters 

Marine Reverse and Reduction 
Gears, Fluid Couplings. 











BRITISH TWIN DISC LTD cena 
PRIORY ROAD, STROOD, pedtinters Whaitiieetiiiees bite. tik teen 
ROCHESTER, KENT en $.W0.8. Vologhene: Abbey 6080 
Telephone: STROOD 78661 Snatntednm, Gdiaes tke 








SESERKIOILIO(K 


POSITIVE LOCK WASHER 


Nuts and bolts stay firmly in place, are 
unaffected by vibration, whenaKOLOK 
Positive Lock washer is fitted between 






them. Available in ali sizes. 


POSITIVE LOCK WASHER CO. LTD. 
45 RENFREW ST., GLASGOW - Tel.: DOUgias 9292 






Only a few examples of the hundreds of mouldings pro- 
duced by Clyde Rubber. For the answer to your next 
moulding problem contact us, 


| CLYDE | 


SPECIALISTS IN RAILWAY ROLLING STOCK EQUIPMENT 
P.O. BOX No. 7. RENFREW 
Telephone: Renfrew 2384. 


WS MA \\\\\\ 





RUBBER WORKS 
COMPANY LTD. 














Telegrams: Rubber, Renfrew. Telex-70. 


GLEE. 


Hh 
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Rings and 
Circular 
Die Forgings 











Seamless Rings in Carbon and Alloy 
Steels. Flanges of all types. 

Gear Rings and other rings with square, 
rectangular or profiled cross section, 
from 6 inches (min. weight 70 Ib.) 

to 78 inches inside diameter and 

from 2 to 12 inches axial width. 
Circular Die Forgings, maximum 

weight 2000 Ib. — Plain or 

punched slabs and special shaped 


forgings up to 40 inches diameter 








i’ BROS. & CO.LTD 


TRAFFORD PARK STEELWORKS, MANCHESTER 17 


LONDON OFFICE: ST. ERMIN’S, CAXTON STREET, WESTMINSTER, S.W.1. 














ENGINEERING 12 August 1960 
















INTEGRAL TYPE 


torquemeter 


The usefulness of the integral type of torquemeter in the 
development and testing of machines is being recognised 

In an increasing number of enginecring appli ations 

Such an instrument provides valuable information on torque 
and power for a relatively small outlay. 

Electric Torquemeters of all capacities are made by 
Siemens Edison Swan Ltd. and calibrated individually, 
the accuracy obtainable being within 1 

The Siemens Ediswan Electric Torquemeter gives direct 
readings of torque on a graduated drum scale; the scale 
reading multiplied by the r.p.m. and divided by a 
constant gives the h.p. The principle of operation 

is that the angle of twist is made to alter the 
air gap of a differential transducer, the 
alteration being measured electrically and 
shown on a galvanometer. The small power 
required is obtained from a.c, mains. 
Full technical details are given in 
tL/A, which will be 


gladly sent on application. 


Publication 7 










The largest and smallest 
Siemens Ediswan integral torque- 
meters produced so far. The 

indicator can be seen immediately 


above the two shaft units. 


a 


ASSOCIATED ELECTRICAL 


Telecommunications Division 
Marine Department, Woolwich, London, S.E.18. 


INDUSTRIES 


LIMITED 


Tel: Woolwich 2020 
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Pegiers 
CHECK VALVES 


HiIGRM QUALITY LOW PRICE 


Designed for working pressures up to 150 lb. p.s.i., Peglers 
gunmetal check valves are available in a wide range of 
types and sizes. All are fully tested hydraulically. 

Such outstanding quality at a low price is the result of a 


long tradition of careful craftsmanship allied to modern 
production techniques. 















1060A HORIZONTAL or VERTICAL CHECK VALVE 1043 FLANGED HORIZONTAL CHECK VALVE 


Swinging type. Sizes ?’-2” — 
Female ends tapped BSPT 
(taper) BS21 2 }*— Female 
ends tapped BSPT (par) BS84 


Lifting type. Prong-type metal 
valves. Sizes 4”-2”. Flanged to 
BST ‘E’ as standard or BST 
*F’ on request. 


‘ 
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1060 VERTICAL CHECK VALVE 1039 HORIZONTAL CHECK VALVE 


Sizes }"-2”— Female ends 
tapped BSPT (taper) 
BS21. 24” and 3” Female 
ends tapped BSPT 
(par) BS84 


Lifting type. Prong-type 
metal valve. Sizes }”- 2” 
—Female ends tapped aH 
BSPT (taper) BS21 5H 
2}°-4"— Female ends F 
tapped BSPT (par) 
BS84 





Worth Noting 

Peglers for all gunmetal 
valves and cocks on air, 
water, oil and steam ser- 
vices. Write for catalogue. 


Yeglers 


? 
imited 


Lhe ame 





PEGLERS LIMITED DEPT EE - BELMONT WORKS - DONCASTER 
BIRMINGHAM OFFICE 
28/32 THORP STREET BIRMINGHAM 3 
LONDON OFFICE AND WAREHOUSE 


PRESTEX HOUSE MARSHALSEA ROAD - S.E./ TGA SFI7 
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The 
‘Newallastic Structural’ 
Bolt 


Patent applied for 








In 1881 the Clyde Rivet Works—later incorporated into The A. P. Newall & Company Limited are happy to be 
Rivet Bolt & Nut Company Limited—supplied the six million associated thus with the contractors (Contract No. 2) 
rivets used in the construction of the Forth Rail Bridge. the A.C.D. Bridge Company—a partnership comprising :—Sir 
To-day, 80 years later, A. P. Newall & Company Limited, William Arrol & Company Limited, The Cleveland Bridge 
another company in The Rivet Bolt & Nut Group, and a pioneer & Engineering Company Limited, Dorman Long (Bridge 
in the development of structural bolts, has been selected to & Engineering) Limited; — and with the Consulting 
supply the structural bolts that will be used on the new Forth Engineers; Messrs. Mott, Hay & Anderson and Messrs. 
Road Bridge. Freeman, Fox & Partners. 





A.PNewall 


AND COMPANY LIMITED 
POSSILPARK + GLASGOW N.2. 
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Spark 


aarckoualiariare 


-taster 
Simpler 
anlelas 
srerelareyaniierel 


than ever! 


The GKN Spark Machine is faster, more accurate, more versatile 


The GKN Spark Machine ( Models B1 and B2) gives higher cutting rates, greater ac- 
curacy, and—on the Bz machine—a wider range of surface finishes than ever before. 


It has all these outstanding features 

These are some of the outstanding features of the GkN Spark Machine Models 

Bi and Bea G KA N 
A co-ordinate slide movement for rapid electrode positioning; an accurate depth 

stop ; a dial gauge to show forward movement ; an alternative work-table for 

extra paraffin depth. 


It is compact and economical S D ar K 


The GkN Spark Machine is well-made, sturdy and compact. All parts of it 
work head, electrical equipment and paraffin system—are mounted in the same 


cabinet. Yet with all these advantages, installation and running costs are low. mM a C h NM eG 
You should know more about it 


Whether you are engaged in forging, wire-drawing or press-tool making, the GKN 
Spark Machine is something you should know about. 
Write to our Sales Agents for the new brochure on the GRN Spark Machine. 


DESIGNED BY THE 


GKN GROUP RESEARCH 


Vianufactured by am) 

7 a/ 4A | ad ORA’ 4 
WELSH METAL INDUSTRIES LTD., Caerphilly, Glamorganshire (xa) mapininiah nes 
Sales Agents U.K 


M. C. Layton Limited, Abbey Wharf Mount Pleasant, Alperton, Wembley, Middx 
Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester 
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H & W solid drawn copper 





GAA 


Heaters. (Photograph by 
courtesy of Messrs. G. & J. 
x Weir Limited.) 
Over forty years’ experience in the manu- 
facture of high quality non-ferrous tubes é Z = 
by the most scientific and up-to-date used by the leading shipbuilders 
methods, and with a standard of workman- é 
ship and inspection of the highest order, and en g ineers 


tubes used in construction 
of Weir Marine Feed Water 














have resulted in H & W Tubes being used 
by the leading shipbuilders and engineers. 


Tubes in 70/30 and 70/29/1 Brass, “* Hudal ”’ 

Aluminium Brass—Copper—High Speed 

Screwing Brass—Hungarian Alloy—Screw- 

ing and Bulging Quality Brass ‘ 6615” 

Alloy—Naval Brass—‘* Hudnic” 2-0 Cupro- Fitting “Hudal” aluminium 

Nickel. brass tubes in Weir Three- 
stage Air Ejector for the 








liner “Reina del Mar’”’. 

(Photograph by courtesy 

HUDSON & WRIG HT LTD. of Messrs. G. & J. Weir 
HALBERTON STREET, BIRMINGHAM, 18 — 

50 WELLINGTON STREET, GLASGOW, C.2. 











FOr ce 








THE 


NEWBURY 
DIESEL Co. Ltd. 


NEWBURY - ENGLAND 


RADIATORS 


These Radiators consisting of Cooling 
Element, Cowl, Fan and Pulley have 
been designed for Engines of | to 
100 h.p. where a light, sturdy and com- 
pact unit that will stand any amount 
of VIBRATION, is required. Write 
for full particulars and descriptive 
leaflet. 





For 


steel, gunmetal or Cl. MARINE 
GLOBE or GATE vALves ||| DIESEL ENGINES 


OF cee UP TO 1600 H.P. 





H. O. SERCK, LTD., 
Sunlight Works, Dilworth Street, Oxford Roas. 
Manchester, 15 


"Phone: Telegraphic Address 
Ardwick 2776 (3 lines) “SERCKRAD,” 





























SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS 
AND WOODWORKING MACHINES 





New and used — many of each EX STOCK — for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 


VELAN STEAM TRAPS May we tell you more ? 


lI EDWARDS HOUSE 
359-361 EUSTON RD., LONDON, N.W% 
Phones: EUSton 4681 & 3771 
and Lansdowne House 
41 Water St., Birmingham 3 
a i™~  _ CENtral 7606-8 


write to :— 
The 
British Steam Specialties Ltd. 
Fleet Street, Leicester. 
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ANOTHER 
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The Portal Roof is more than 
a feature of your factory build- 
ing—it plays its part in your 
economic structure too by 
giving greater headroom, free- 
dom from dirt (there are no 


members below the rafter line Head Office: LAMBHILL, GLASGOW 


"Phone: Possil 8386 7 8 "Grams: “Erections:’ Glasgow 


harbour n ir n 
to harbour dust and dirt) and ALSO AT: LONDON + NEWCASTLE - SHEFFIELD 





complete insulation. Of weld- 
ed construction, the Portal 
Roof is economically incorpora- 
ted in a modern building and 
maintenance costs are low. 


DESIGN - FABRICATION - ERECTION i DESIGN - FABRICATION - ERECTION 
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This protection 
saves Inoney/ 


Maintenance of your loading bays and vehicles is expensive. 
You can cut those costs and improve the appearance of premises 
and vehicles by fitting Goodyear fenders. 

They provide long-lasting, effective protection by absorbing 
bumps and blows without damage to themselves or to the vehicles 
and premises they protect. 

Full details of these fenders may be had from your nearest 
Goodyear depot. 


Goodyear Vehicle Fenders 

Choice of three cross-sectional shapes in white or black rubber. Easily fitted 
to metal or wooden bodies. Preformed corner pieces avoid mitred joints and 
give maximum protection where most needed 


Goodyear Loading Bay Fender Units 

Made from heavy-duty D section and supplied complete with mounting 
bracket. Combination of projection and spacing ensures effective operation. 
Design of units prevents damage by vehicles settling on fenders during loading. 


GOOD YEAR 


VEHICLE AND LOADING BAY FENDERS 





THE GOODYEAR TYRE & RUBBER COMPANY (GREAT BRITAIN) LTD + WOLVERHAMPTON 


HYDRAULIC 
PRESSES & 
MACHINES 


These examples are but a few 



























FOR TESTING GLASS 
SHEETS 


This tensile testing machine 
for glass sheets has a capacity 
of 30 tons. Daylight is 
variable between the two 
specially designed gripping 
units, from I in. to over 
6 fc. The 6 in. diam. ram 
has a 12 in. stroke and is 
powered by a Tangye hand- 
operated pressure pump. 


of the large variety of * Tangye’ 
Hydraulic Machinery and 





™ FOR BENDING OR STRAIGHTENING 
Eq uipment. AND CERTAIN CLASSES OF FORGING 
The range of Horizontal Open Gap ben- 
ng presses covers capacities up to 200 
tons Two adjustable anvils are on the 
resistance head and a similar tool is fixed 
to a moving platen. Daylight is 26in 
After operating the ram is extracted, by 
hydraulic power. The anvils are easily 
removed for replacing by special tools 
when required Equipment is provided 
to facilitate loading 


* Tangye ’’ Hydraulic Power, in 
the experienced hands of the 
Hydraulic Division designers, is tailored fto |suit the 


exact operation it will be called upon to perform. It is 


FOR PIPE TESTING 

Large pipes to be pressure 
tested are clamped between 
two rubber-faced plates and 
are filled with water by either 
a gravitation feed or by a 
Pre 

2 

! 


therefore possible for us to gratify our customer’s every 


wish and we are not tempted to persuade him to ‘make do’ 


angye centrifugal pump 
ssure build-up is then 
hieved by a Tangye hydrau- 
hand pump The above 


with a standard design for we know we can offer something 
a little better. 


ew is reproduced by kind 
permission of Norcon Ltd 
n whose test house Tangye 
equipment is well in evidence 
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of Science in 
American Industry 


t ie: USE to which a community puts 
its skilled scientific and engineering 
manpower is a growth factor of an 
advanced economy. The American 
National Science Foundation has re- 
cently published an account of the use 
made of these categories by United 
States industry. 

In the three years 1953 to 1956 the 
amount spent on research and develop- 
ment by industry in the US went up 
from $3-5 to $6-2 billion. The main 
cause of this increase was the greater 
number of Federal Government con- 
tracts. The aircraft industry was the 
chief spender disbursing twice as much 
as any other industry in 1956. Second 
came the electrical equipment industry 
and these two together accounted for 
half of all industries’ spending, and it 
should be noted that the aircraft cate- 
gory includes the entire long range 
ballistic missile programme which was 
in the research and development stage 


back in 1956. Machinery, chemicals, 
and professional and scientific instru- 
ments filled the next three places. 
These spend $600, $450 and $200 
billion respectively. 
Federal Support 

Not all chemical and _ electronic 
research is covered in the industrial 


breakdown, for the survey showed that 
companies outside these two industries 
carried out research within these fields. 
Nevertheless, the amount shown to be 
spent on electronics was about $1-:2 
billion and on chemicals about $715 
million. Three industries—textiles, con- 
struction and transport and _ other 
public utilities—showed a drop in 
research and development spending 
between 1953 and 1956. 

One of the most interesting aspects of 
the general pattern of spending is the 
share borne by the Federal Government. 
In the aircraft industry 87-2 per cent 
of research and development expendi- 
ture in 1956 was government financed. 
In electrical equipment the proportion 
was 56:4 per cent, telecommunications 
and broadcasting 43-3 per cent and 
machinery 41-3 per cent. In two others 

fabricated metal products and ord- 
nance and professional and scientific 
instruments—it accounts for around a 
quarter of the money spent. Elsewhere 
federal participation is negligible. Even 
so, in 1956 it accounted for 47-6 per 
cent of research and development work, 
representing an advance of 10 per cent 
since 1953. 


Research and Prototypes 
for US Firms 


Spending by firms covered by the NSF 
survey mentioned in the note above was 
very much a matter of size. The big 
companies with over 5,000 employees 
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covered 80 per cent of the research and 
development spending by private indus- 
tries. The NSF inquiry tried to find out 
what part of industries’ 
development budget 
research with no specific 
objectives. The answer was about 
4 per cent, representing some $244 
million. The industries spending most 
on research were those, like the aircraft 
industry, involved in building expensive 
prototypes and models. 
basic 


research and 
for basic 
production 


was 


A bove-average 
investment was also 
found in the chemical industry and for 
electrical equipment. 

How many people were required to 
carry out this very considerable pro- 
gramme of research and development? 
Altogether 728,000 scientists and engi- 
neers were employed in industry when 
the NSF survey was taken in January, 
1957. Of these 521,000 were engineers 
71,000 chemists and 136,000 were other 
scientists. A further 59,000 scientists 
and engineers were engaged in jobs that 
were administrative rather than 
tific. The total number of engineers 
and scientists engaged in research and 
development was about 223,000, rep- 
resenting an increase of 40 per cent since 
1953 and it was noted that all the major 
occupational groups had shared in this 
expansion. The biggest increase was in 
mathematicians who had shot up by 
nearly 66 per cent, reflecting the growing 
number of jobs connected with elec- 
tronic computers. Engineers increased 
by 46 per cent, physicists by 44 per cent 
and metallurgists by 25 per cent. 


research 


scien- 


How much did companies spend on 
research and development? 


The survey 
takes firms with over 


1,000 empooyes 
and shows their spending on research 
and development as a percentage of 
Scientific instruments (3 per 
cent) and electrical equipment (3-2 per 
cent) come out on top. The average for 
all industries is 1-3 per Other 
industries with above average spending 
are chemicals, machinery, and aircraft. 

The NSF survey is part of a pro- 
gramme of studies begun in 1954 cover- 
ing scientific activities in various sectors 
of the economy. National temperature- 
taking on this scale is an extremely 
useful operation 


sales 


cent. 


Long and Short Term 
Investment in Science 


While the debate goes on whether to 
Streak or not to Streak into the blue 


fringes of space, there remains un- 
explored an exciting frontier that 
requires no orbiting. 

Seventy per cent of the earth is 


covered by water, yet less is known about 
the oceans than the accumulated scien- 
tific knowledge on the least inhabited 
continents of the earth 

Expenditure on space research acts 
like a shot of adrenalin on certain 
sections of the engineering industry. 
It results in feverish activity and pro- 
duces a burst of knowledge that can be 
widely applied. 

But expenditure on oceanography 
would have the effects of a steady diet; 
it would influence the supply side of the 
engineering industries more profoundly 
than the design capability. The oceans 
contain the largest untapped resources 
of food, raw materials and energy, 
provide communication between the 
continents, and control the climate to 
a large extent through the movement of 
ocean currents. 

Manpower and money are the keys 
to research, both of which are lacking 
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for oceanography. There is an urgent 
need for a comprehensive ocean-going 
research ship that can remain at sea 
for months at a time and 
wide range of research topics 
taneously. Manpower is 

problem, and now 
sponsoring the setting up of fellowships 
and scholarships to remove this bottle- 
neck. Ultimately the money must 
come from the Governments’ scientific 
budgets, and ability to earn concrete as 
well as political 
heavily. 


undertake a 
simul- 
another 


acute Unseco is 


returns must weigh 
Oceanography has every prom- 


ise of being a profitable venture 


of Footing the Bill 
for Development 
Who should play the dominant role in 


developing new designs—miaker or user 
This is a question that keeps cropping 


up in various guises and in widely 
dissimilar industries 

Should the machine tool maker, for 
example, take care that he collects 


enough profits from his customers to 
plough back into the development of 
improved and _ inevitably expensive 
designs? Or should a wealthy user, who 
knows with so much more precision 
what will be wanted in the future, set 
about developing a prototype himself? 
He can then come to some arrangement 
with a maker to go 
with the finished design 

The new chairman of British Overseas 
Airways Corporation, Rear-Admiral 
Sir Matthew Slattery, 1s anxious about 
the need to press on with the develop- 
ment of a supersonic airliner. BOAC, 
he promise possible 
support short of any economic commit- 
ment for aircraft. Who tind the 
money? Presumably the Government 

Dr. H. Motz, of Oxford University’s 
engineering laboratory, has found that 
he cannot interest a leading maker of 
telephone equipment in the possibilities 
of long-distance microwave telephony 
One reason, he thinks, is that Post 
Office contracts are given to a group of 
old established firms, and contracts for 
components of any new system which 
might be developed by one of the firms 


into production 


Says, every 


will 


are always distributed evenly to the 
other companies. 

The process industries which sell 
large quantities of small packets of 


their products can afford to develop 
their plant and equipment by simply 
allocating a fraction of a penny from 
the sale of each packet. 

But the capital goods industries are in 
a difficult position. For neither the 
maker nor the user is it easy to finance 
long-term design development 


Neglecting Science in 
Secondary Modern Schools 


The cynic may say that the appalling 
State of science teaching in secondary 
modern schools is neither here nor there 
for the grammar schools will provide 
enough future scientists for our needs 

True or false this misses the point 

In the classrooms of these schools will 
be a small percentage to whom the selec- 
tion has for some particular reason of 
temperament or health been unfair 
As a nation we cannot afford to throw 
away future careers of men who may 
have as much to give as Si 
Edwards or Lord Hives. 

And to turn from the minority to the 
great mass of the secondary 
schools * old boys ™: 


George 


modern 
in factory, office 


and home these are going to be the 
average people, the popular newspaper 
reader and elector of governments in 
an increasingly technical age 

Living in an age they 
stand, surrounded by do 
not comprehend, these basically un- 
educated citizens of 1965 and on will be 
about as much help as a 19th century 
dandy at Calder Hall 

The survey conducted by the Science 
Masters’ that at 
73 schools there was no science teaching 
because of lack of facilities, at 
none because there were 
capable of teaching science The same 
modesty did not hold back a sixth of 
those who do teach science in secondary 
modern schools 


do not under 


devices they 


Association showed 
another 33 


no teachers 


These had no “preten- 
sions to scientific qualifications Only 
one science teacher in six was a graduate 

With industry moving towards greater 
control of its production by machines it 
could be thought that the education of 
the majority 1s not as important as the 
teachers’ organisations and leaders pro- 
claim. But in a competitive world we 
are not free to flirt with this unpopular 
idea 

The United States, Germany, and to 
the furthest extent, the USSR, are all 
training more scientists, proportionally 
to their numbers than the UK 

The great advances in enginecring 
or any other field of human endeavour 
have begun in the mind. If this partt- 
cular form of neglect continues it will 
need no great education to feel the 
consequences 


and Sale and Exchange of 
Engineering Ability 


Diversification, the not-so-easily trodden 
pathway to industrial expansion, de 
mands more than anything else a widen- 
ing field of specialised knowledge: “far 
more than can be relied upon ‘to be 
forthcoming from the development 
and research effort of a particular group 

More and more the answer is found to 
lie in the introduction of manufacturing 
processes from outside, often from the 
United States or Europe. 

If manufacture under licence has been 
the key that opens the door for the 
medium sized engineering concern, 
enabling it to move up into the large- 
scale operations, it is now beginning to 
look as if manufacture under licence 
has an important future in modifying 
the effects on world trade of the political 
power blocs and the contending Euro- 
pean trading areas. 

Licencing arrangements between the 
United States and Britain. by which 
more goes East into dollars 
than travels West into sterling, shows 
that, with the Commonwealth, the 
United Kingdom does proportionately 
better out of these arrangements with 
the US than other nations. This is a 
field where the return is directly related 
to the success of the particular nation’s 
development of its engineering indus- 
tries. Licencing agreements are not 
only drawn up with a view to royalties. 
Interchange of licences enables both 
parties to extend the field of their activi- 
ties. Such agreements could make a 
great deal of difference in the speed of 
development of the less industrialised 
members of the European Free 
Association. 


money 


Trade 


Their importance serves to underline 
the significance, indirect as well as 
immediate, of the swift exploitation of 
research and the implementation of 
new ideas throughout firms of all sizes. 








Metals and Materials 
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Gaining Confidence in Rubber Suspensions 


The amount of rubber in cars 
and rail transport will increase 
steadily in the next decade. 
it is the natural answer to 
noise. But don’t think that its 
use requires little thought. 


Rubber for vehicle suspensions is entering a 
period of public and technical confidence. 
Probably the most important contributors to this 
were the BMC “ babies * whose rubber suspen- 
sions were given as much publicity as the other 
revolutionary features of the design. 

It may seem wrong to lump air suspensions in 
with solid systems, but so far as the destiny of 
rubber is concerned these examples point to just 
a few of the many uses to which it could be put. 
Perhaps the one lesson to be learnt from these 
examples is that the days of the leaf spring are 
numbered and that there are many exciting possi- 
bilities for new systems. Our large vehicle 
engineering industries can surely get to grips 
with the standardisation, specification and main- 
tenance problems of, say, half a dozen new ideas. 

Rubber, of course, is intermediate between 
steel and air: it has high compressibility, i.e. 
bulk modulus, but has low shear modulus. It 
also has the characteristic not shown to a large 
extent by the other two materials of absorbing 
energy at high frequencies, and of setting under 
strain. One must consider, therefore, the effect 
on component location, and retention of spring 
rate and hysterisis under temperature fluctuation. 
Few of these militate against use of rubber, and 
graduation of this material from an odd job man 
to a major suspension material is welcomed. 





Bolster and Axlebox Springs for LTE 





BOLSTER CHEVRONS 
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The decision of the London Transport Executive 
to fit all-rubber suspensions on the aluminium 
rolling stock for the Piccadilly line was based on 
experience extending well over ten years. 
Metalastik developed both bolster and axle 
units for them. 

There are four bolster springs of the type 
shown for each bogie and these are arranged 
in pairs in an inverted V arrangement. By this 
means the desirable condition of maximum 
stiffness parallel to the rail is obtained. 

Rubber axlebox springs obviate the wear 
problems of greased manganese-steel liners. 
They are fitted in pairs and their four-chevron 
design absorbs rail joint vibration with high 
fore and aft stiffness. 





Attaching Plate 


-Nylon/ Rubber 
Air Cell 
Retainer 
NORMAL 
POSITION 





Piston 
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Australian Diaphragm Air Suspension 


Air springs are now fitted to the 60 passenger 
coaches owned by Ansett Transport Industries 
in Australia. They are a combination of impor- 
ted and Australian manufacture. Neoprene 
(the oil resisting synthetic rubber made by 
Du Pont) and nylon cord air bags, and the 
height control units, were imported from 
America. Shock absorbers came from Arm- 
strongs in England, and the metal containers 
and natural rubber joint bushings were Australian. 

The design, shown in its normal position, 
allows jounce and rebound by rolling of the 
diaphragm. Unlike the Dunlop  Pneuride 
suspension which is being widely tested in the 
United Kingdom, this does not normally require 
a large reservoir of air for each unit. But it 
gives similar natural frequencies of 80 to 90 
cycles a minute. Constant height under all 
conditions of loading is controlled automatically 


in both systems by a levelling valve which allows 
more air from a compressor to enter the springs 
when heavy loading tends to depress the chassis. 
There has, of course, to be a delay-device so 
that normal movements of short duration do 
not operate these air valves. 

The characteristic of constant height, which 
is unique to pneumatic suspensions, is par- 
ticularly suited to transport vehicles such as 
single and double-decker buses. Moreover, 
the fitting of air bellows where there is limited 
vertical clearance—such as on the rear entrance 


AEC Bridgemaster—is comparatively simple, 
for they would often replace coil springs. The 
normal preference of passengers in stage- 


carriage services to sit on near-side seats is also 
counteracted by self-levelling air suspensions, 
and one would expect vehicle handling to be made 
easier and tyre wear to be reduced by fitting them. 
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Translation of an article by Haruhko Tohara 
of the Tetsudo Gijutsu Kenkyujo (Institute of 
Railway Technology) in Japan reveals that that 
country’s railway authorities are becoming 
increasingly interested in use of rubber suspension 
systems for railway carriages. The author 
introduces the subject by quoting from an 
American SAE test in which an analysis of 
human “sensuous reaction”? was made in 
terms of velocity, acceleration and jerk. More 
down to earth, he says that the noise level when 
travelling third class on a tramcar of the Shonan 
railroad is likely to reach 85 phons, which 
explains even better why they are trying pneu- 
matic suspensions. 

In Japan it was when rubber antivibration units 
were used for the bogie truck of a special second 
class train in 1951 that rubber was seriously 
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considered for the first time as a means of 
improving comfort in a train. And in 1956, 
the first bogie truck adopting an air spring 
appeared on the Kyoto-Osaka Electric Train 
Company stock. 

One bogie truck—of the DT20, which is 
used as a commuters’ train by the National 
Railway electric train service—has a_ rubber 


cylindrical antivibration mounting installed as 
the axle spring in order to protect it from both 
high frequency vibration and inherent vibration 
of the coil-spring. 

The illustration above shows the bogie truck 
of Kodama, Special Express, which uses an air 
spring of the bellows type as a pillow spring. 
Rubber vibration absorbers are used in con- 
nection with both the axle spring and the bolster 
anchor to control pitching. 


Mountings and Bushes for the Jaguar 2°4 





The integral body frame construction used in 
the Jaguar 2-4 litre could have resulted in a 
noisy car, but careful choice and placing of 
rubber mountings and bushes has avoided this. 
Most of the components were made by Metal- 
astik from natural rubber. 

The front axle and steering, as a unit, are 
completely insulated from the main body and 
frame, the weight of the car being carried on 
the front axle in V rubber mountings. Fore and 
aft movement of the axle is controlled by forward 
locating torque arms through bonded rubber 
mountings. 

The rear suspension features long cantilever 
springs with the centres carried in chassis box 
members, and the whole springs are encased in 
blocks of rubber specially designed to give 
calculated flexibility in a longitudinal plane. 
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A BMC Baby with 
All-Rubber Suspension 


Choice of rubber compound for the well-known 
rubber suspension units of the BMC babies was 


not difficult. Says Mr. Alex Moulton who 
developed the system: “* We just used the purest 
natural rubber gum we could obtain with a 


carbon black filler.” If there were any doubts 
about the suspension when it was introduced, 
they must certainly have been dispelled now that 
millions of miles have been clocked up by these 
vehicles. 

One of these units is on view at the Natural 
Rubber Producers Research Association at 
Welwyn Garden City. This unit had a “ quite 
exceptional test comprising 4°4 million cycles at 
5in wheel stroke. The normal life of a steel 
spring under similar conditions would be about 
} million cycles.” Rubber units with their 
progressive load characteristics are retained in 
the long-awaited 5 cwt versions of this car. 

Several designs of rubber pad were tried before 
the present one was decided upon. This has 
a non-linear characteristic so that the suspension 
frequency is virtually constant under all forms 
of loading The rubber to metal bonds by 
Dunlop seem adequate and there is no trouble 
from oil or water 
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Plain Words 


By Capricorn 


§ THE human dynamo on the way out? 
The gossip columns writers say that 
tycoons today are no longer like tycoons. 
The man who controls a vast industrial 
empire, known to the public by the little 
half-column photographs that are always 
appearing in the City columns, is known to 
his friends as a quiet type with a dry sense of 
humour—more like a university don with a 
dilettante’s flair for business. 

The trend originated, I think, with Ameri- 
can television stars, though the influence can 
probably be traced back to the cinema. 
Anyway, wherever it started, we have today 
a school of television personalities who 
cultivate the relaxed manner. They exude a 
sense of perfect, unruffled control. Every 
movement, every note, every word, is 
effortless. Father's gloom and mother’s 
irritableness at the end of the day are dis- 
pelled by the disarming simplicity of these 
chocolate box philosophers. 

This same sense of perfect personal control 
is noticeably spreading to business men, 
executives, managers and all who make the 
industrial world tick. Though you have a 
fearfully heavy programme in front of you, 
you present a serene front to your visitors. 
Careful stage management by your secretary 

or perhaps your P.A.—ensures that things 
happen according to plan. Your deputy 
appears miraculously at the precise moment 
when the discussion reaches the point where 
his specialist advice is needed. The discreet 
documents on your desk are shrewdly tailored 
to the needs of the discussion. The transport 
arrangements, the luncheon, the brief meeting 
with the chairman, the follow-up letters—all 
these things are laid on with such unobtrusive 
perfection that your visitor feels like a Home 
Guard lieutenant in the presence of an adju- 
tant of a Guards battalion. 

There is only one flaw in the technique 
developed by the American television stars: 
they have obviously been groomed for the 
job by others. Their relaxed manner is a 
facade which has been applied by cunning 
little back-room publicists. For that reason 
they can never attain the patrician bearing 
of the Guards adjutant, though they can 
give innocent pleasure to millions of viewers 
and calm the nerves of harassed managers 
from charge hands to Cabinet Ministers. 

It's very ulcer-soothing to have a few 
people in business who go in for this relaxed- 
manner illusion, but I hope we retain some 
of the bouncing, bubbling personalities who 
raise dust wherever they poke their noses. 
They may be like steam locomotives that 
waste more fuel than they use, but you have 
to admire their energy. The Colonel Blimps 
of the 1920’s and 1930's were ridiculed and 
caricatured, but they preserved a valuable 
tradition of discipline which was polished up 
and adapted when a great emergency arose. 

Perhaps you are a human dynamo your- 
self? All power to you, Sir. Don’t, limplore 

you, let Perry Como indoctrinate you. 
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Letters to the Editor 


Grand Contour Canal 


Sir, At the end of his extremely interesting 
article on “* Contour Canal for National Water 
Grid? (ENGNG., 15 July 60, p. 82) Mr. J. F. 
Pownall refers to a meeting of Members of 
Parliament which he addressed at the House of 
Commons last month. As I had sponsored that 
meeting I have, in the eyes of my colleagues, 
become identified with this project and I have 
received a number of comments from them. 

Certain facts are clear. For example, there is 
more and more appreciation of the drain on our 
water supply due to increasing irrigation, especi- 
ally in eastern England. There is more and more 
understanding that water is far too precious 
merely to be regarded as something to be hastened 
on its way to the sea. 

All this will help to ensure support for parlia- 
mentary discussion of this project in the autumn. 
And in that discussion I hope that we shall hear 
more of the views of the farmers, the anglers 
and the pleasure boat enthusiasts. The Govern- 
ment is more likely to set going a thorough study 
of this scheme if it finds that it also interests 
people outside the worlds of water and transport. 

Yours faithfully, 
GEOFFREY DE FREITAS. 
House of Commons, 
London, SW1. 
4 August, 1960. 


Cheaper and Quicker 
by Water 


Sir, Your admirably judicious and well-informed 
article on the prospect before the waterways 
“Transport Cheaper and Quicker by Water” 
(ENGNG., 8 July °60, p. 56), none the less omits 
to mention one very important element in the 
present situation. 

An ever-increasing number of disinterested 
observers are coming to believe, with this 
Association, that a prosperous future can be 
secured only by vesting the waterways system 
in a new and independent authority, a National 
Waterways Conservancy. The nationalised 
navigations (about two-thirds of the whole) 
constitute less than one per cent of the British 
Transport Commission’s total undertaking; and 
many potential functions of the waterways, 
some of them revenue producing, cannot be the 
proper business of a transport organisation. 

An outline of the case for a Conservancy, with 
suggested details of how it would work, will be 
gladly supplied by us at a cost of one shilling per 
copy, post free. 

Yours very truly, 
ROBERT AICKMAN, 
Founder and Vice-President. 
The Inland Waterways Association, 
11 Gower Street, 
London, WC1. 
2 August, 1960. 


Attracting Capital 
to Engineering 


Sir, I have read with much interest the article 
“What Attracts Capital to Engineering?” 
(ENGNG., 22 July 60, p. 118). 

There is one point in connection with the 
provision of finance by a finance house which I 
feel often presents difficulty to the company 
seeking financial assistance. This is the question 
of loss of sovereignty which to some degree must 
take place when a financial partner is taken in. 

We at Charterhouse believe that this fear is 
largely dissipated by providing for and recognis- 
ing that there is a community of purpose, not a 
conflict of interests. 

Our philosophy is based upon going into part- 
nership with the owner-managers of progressive 
companies which have a proven profit record 
over a number of years to demonstrate the sound- 
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ness of the business and the ability of its manage- 
ment. The key to the partnership is that whereas 
we are in a position to provide the money we are 
not in a position to provide management; this 
must come from our partners. 

We frequently put up substantial sums in the 
form of preference shares alongside a minority 
holding of ordinary shares. We thus commonly 
find ourselves with the major stake in a company 
in terms of actual money, but without the control 
that a majority ordinary shareholding would 
give and without a direct participation in the 
management of the company. In short, we put 
our fortunes very much in the hands of carefully 
chosen partners. 

While our experience has been that this works 
well, we think it necessary to agree with our 
partners certain arrangements for our own 
protection. These are in the nature of “ long- 
stops’ and, in normal circumstances, should 
not be a cause of friction—for the common aim 
is to make the business itself a success. We 
have no other axe to grind. 

Yours faithfully, 
P. R. M. HOLBORN, 
Director. 
Charterhouse Industrial Development 
Company Limited, 
30 St. Swithin’s Lane, 
London, EC4. 
3 August, 1960. 


Jarrah and Karri 


Sir, | have read with interest the article by 
Mr. D. J. W. Dalby on “ Jarrah and Karria: 
Two Heavy Duty Timbers” in  ENGNG., 
10 June *60, p. 784, which we have just received. 
Unfortunately, there are two printing errors 
in this report: 
The increase ratio for combined dead and 
live load is 
# D 
0-8L+D 
The deflection is proportional to L 3D. 
Yours faithfully, 
E. W. SHILBURY, 
Head, Department of Engineering. 
Perth Technical College, 
St. George’s Terrace, 
Perth, Western Australia. 
27 July, 1960. 





Events in Advance 





Birmingham to Sound 
20 Railway Engine Whistles 


AS A result of numerous requests from persons 
residing in the Birmingham area, the City 
Museum and Art Gallery there have arranged to 
put a variety of engines on steam during the 
evening of Thursday, 29 September next. 

The engines selected for this demonstration will 
include a compound beam engine by Easton, 
Amos and Sons, 1864: a steam hammer by 
Massey, 1873; an Aveling-Porter steam roller 
(stationary), 1892; a Ruston-Proctor portable 
engine, 1894; an organ engine by Savage, 1898; 
a Tangye colonial engine, 1902; and a uniflow 
engine by Galloway, 1924. 

Arrangements are also being made to sound 
more than twenty whistles taken from various 
railway engines. The museum will remain open 
until 9 p.m. on this occasion and it is hoped that 
the concession will enable many people to enjoy 
the demonstration who are unable to attend the 
museum’s normal “ steam weekends.” 

Further details may be obtained from Mr. 
N. W. Bertenshaw, B.Sc.Tech., Keeper, City 
Museum and Art Gallery, Department of 
Science and Industry, Newhall Street, Birming- 
ham 3, or by telephoning Birmingham Central 
1022. 
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Heating and Ventilating 
to Have Own Exhibition 


Heating, ventilating and air-conditioning tech- 
niques are becoming of increasing importance, 
not only in regulating conditions in living and 
working space—which, of course, includes fac- 
tories and industrial plants as well as residential 
and office buildings—but also in connection with 
modern industrial processes themselves. 

Industrial applications embrace air-treatment 
and handling equipment for such processes as 
filtration; dust, grit and fume collection; 
mechanical draught, which is receiving fresh 
importance with the passing of the Clean Air 
Act; and process heat exchange. 

Early this year, a meeting attended by some 
40 manufacturers in the heating, ventilating and 
associated industries decided that the enhanced 
importance of these industries was now such as to 
justify the holding of a specialised national or 
international exhibition to cater for their parti- 
cular needs. They felt also that no existing 
exhibition covered sufficiently the wide range of 
equipment which was in use in their industries. 
An advisory committee was accordingly set up 
to organise an exhibition suited to the require- 
ments of the heating and ventilating industries. 

The event is to be known as the Heating, 
Ventilating and Air Conditioning Exhibition 
(short title HEVAC) and will be held at Olympia, 
London, W14, from 26 September to 6 October, 
1961. The organisers for the exhibition are 
Industrial Exhibitors Limited, 9 Argyll Street, 
London, WI (telephone GERrard 1622) and 
further particulars may be obtained from them, 


Germany Displays Her Foundry 
Machinery and Techniques 


Disseldorf has again been selected as the venue 
for the coming German International Foundry 
Trades Exhibition, which will be held from 
1 to 9 September, 1962, and will be the second 
event of the series. 

The fair is of a specialised nature, organised 
for the benefit of foundrymen and the makers and 
users of castings. The range of exhibitions will, 
in the main, be comprised of foundry machines 
and equipment, basic raw materials, auxiliary 
materials and other requirements of that industry. 
As in 1956, when the first International Foundry 
Trades Fair took place, the Verein Deutscher 
Giessereifachleute (German Foundrymen’s Asso- 
ciation) will hold their annual meeting during the 
course of the fair. 

Nordwestdeutsche —Ausstellungs-Gesellschaft 
(NOWEA), 4 Ehrenhof, Diisseldorf, Germany, 
are the organisers of this exhibition and additional 
information, application forms, and so on are 
obtainable from them. 


Exhibitions 
and Conferences 


Men’s Fashion Congress and International 
Fashion Fair.—-Sat., 27 Aug., to Mon., 29 Aug., in 
Cologne. Including textile machinery and manu- 
facturing techniques. In the United Kingdom, 
applications should be made to Mr. Neven du 
Mont, 123 Pall Mall, London, SWI. Tel. WHIte- 
hall 8211. 

Leather Goods 


Men’s 


Trade Fair, International.—Sat., 
27 Aug., to Thurs., 1 Sept., at Offenbach. Includ- 
ing leather goods machinery. Apply to the 


Offenbacher Messe-Gesellschaft m.b.H., 110 Kai- 
serstrasse, Offenbach-on-Main, Germany. 

Horological Exhibition, Eleventh International. 
Thurs., 1 Sept., to Sun., 11 Sept., in Besancon. 
Organised by the Chamber of Commerce, 54 
Grande Rue, Besancon. 

Household Goods, International Exhibition.—Sat., 
3 Sept., to Sun., 11 Sept., in Gothenburg. Organ- 
ised by the Utstallningen Dagens Hushall, Kop- 
mannens Hus, 52 Vasagatan, Gothenburg, Sweden. 

Toys: Ratt Leksak (** The Right Toys ’’) Inter- 
national Exhibition.—Sat., 3 Sept., to Sun., 11 Sept., 
in Gothenburg. Apply to Utstallningen Dagens 
Hushall, Kopmannens Hus, 52 Vasagatan, Gothen- 
burg, Sweden. 

Shop of Today (‘‘ Dagens Butik *’), International 
Exhibition.—Sat., 3 Sept., to Sun., 11 Sept., in 
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Gothenburg. Including shop fittings and acces- 
sories. Apply to Utstallningen Dagens Hushall, 
Kopmannens Hus, 52 Vasagaten, Gothenburg, 
Sweden 

Bicycle and Motor-Cycle Exhibition (IFMA).—Wed.., 
7 Sept., to Sun., 11 Sept., in Frankfurt. Apply to 
the Exhibition Management, 57 Friedrich-Ebert- 
Anlage, Frankfurt-on-Main, Germany 

Leather Week, International.—Thurs., 8 Sept.. 
Tues., 13 Sept., in Paris. Including leather goods 
machinery. Apply to the Semaine Internationale 
du Cuir, 2 Rue Edouard VII, Paris 9e 

Household Goods and Hardware Fair.—Fri., 9 Sept.. 
to Sun., 11 Sept., in Cologne. In the United 
Kingdom, applications should be made to Mr 
Neven du Mont, 123 Pall Mall, London, SW1 
Tel. WHItehall 8211. 

Instruments and Measurements, 
Exhibitions and Conference.—Commercial exhi- 
hition: Sat., 10 Sept., to Sat., 17 Sept., in the 
Osterman Marble Halls, Stockholm. Scientific 
exhibition: Mon., 12 Sept., to Fri., 16 Sept., in the 
Royal Institute of Technology, Stockholm. Con- 
ference: Tues., 13 Sept., to Fri., 16 Sept., in the 
Royal Institute of Technology, Stockholm. Con- 
ference is being organised by the Royal Swedish 
Academy of Engineering Sciences and the Swedish 
Association of Technical Physicists British 
participation is being organised by the United 
Kingdom Atomic Energy Authority, 11 Charles I 
Street, London, SWI (Tel. WHItehall 6262), and 
the Nuclear Energy Trades Association. 

Artistic Workshops, Autumn Exhibition.—-Sat., 10 
Sept., to Mon., 19 Sept., in Paris. Apply to the 
Salon Commercial et Professionnel des Atelieurs 
d’Arts, 13 Rue des Petites-Ecuries, Paris 

German Industries Exhibition, 11th.—-Sat., 10 Sept., 
to Sun., 25 Sept., in Berlin. In the United Kingdom, 
applications should be made to Mr. Neven du 


to 


Fifth International 


Mont, 123 Pall Mall, London, SWI. Tel 
WHltehall 8211. 
Ghent International Fair, 15th.—Sat., 10 Sept., to 


Sun., 25 Sept., in Ghent. Agent in the United 
Kingdom: Mr. Neven du Mont, 123 Pall Mall, 
London, SWI. Tel. WHItehall 8211. 

** Comptoir Suisse’’ National Fair, 41st.—Sat., 
10 Sept., to Sun., 25 Sept., in Lausanne. Apply to 
the Swiss Embassy, 18 Montagu Plac, Beryanston 
Square, London, WI. Tel. PADdington 0701 

German Machine Tool Fair.—-Sun., 11 Sept., to Tues., 
20 Sept., in Hanover. Organised by the Verein 
Deutscher Werkzeugmaschinenfabriken (VDW) 
6 Am Hauptbahnhof, Frankfurt-on-Main. 

Staff Grading, Conference on.—Mon., 12 Sept., at 
the North British Hotel, Edinburgh. Organised 
by the British Institute of Management, 80 Fetter 
Lane, London, EC4. Tel. HOLborn 3456 

Utrecht International Autumn Trade Fair, 75th. 
Mon., 12 Sept., to Sat., 17 Sept., in Utrecht. In 
the United Kingdom, applications should be made 
to Mr. W. Friedhoff, 10 Gloucester Place, London, 
WI. Tel. WELbeck 9971 


Electronic Trades Exposition, Upper Midwest. 
Thurs., 15 Sept., to Sat., 17 Sept., at the Audi- 
torium, Minneapolis Organisers: Twin City 


Electronic Wholesalers’ Association, 1915 Hiawatha 
Avenue, Minneapolis, Minnesota, USA 

Radio, Television and Electronics Exhibition, 22nd. 
Thurs., 15 Sept., to Mon., 26 Sept., in Paris 
Organised by the Syndicat des Constructeurs 
d’Appareils Radio Recepteurs et Televiseurs, 23 
Rue de Lubeck, Paris 16. 


Bolzano International Samples Fair.—Fri., 16 Sept., 
to Mon., 26 Sept., at Bolzano. Apply to the 
Fiera Compionaria Internazionale di Bolanzo, 
C.P. 297, Bolzano 

Finnish Industries Fair.—Fri., 16 Sept., to Sun., 


2 Oct., in Helsinki. Apply to the Osuuskunta 
Suomen Messut, Messuhallit, Helsinki, Finland 
Textiles: International Cotton, Artificial Fibres, 
Chemical Products and Textile Machinery Fair. 
Sat., 17 Sept., to Mon., 26 Sept., in Busto Arsizio 
Offices of the fair: 1 Via Mameli, Busto Arsizio, 

Italy 

Plovdiv International Fair.—Sun., 18 Sept., to Sun., 
2 Oct., in Plovdiv, Bulgaria In the United 
Kingdom, apply to the Bulgarian Trade Depart- 
ment, | Hall Road, London, NW8. Tel. LORds 
1011. 

Data Transmission, International Symposium.——Mon., 
19 Sept., to Wed., 21 Sept., at the Technische 
Hogeschool, The Hague. Sponsored by the 
Benelux Section of the Institute of Radio Engineers 
in cooperation with Het Nederlands Radiogenoot- 
schap. Apply to Mr. B. B. Barrow, secretary of 
the Benelux Section, Institute of Radio Engineers, 
P.O. Box 174, The Hague, Holland. 

Business Aircraft Association Convention and Forum, 
13th Annual National.—Tues., 20 Sept., to Thurs., 
22 Sept., at the Ambassador Hotel, Los Angeles 
Organised by the National Business Aircraft 
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USA 


Association Inc 


Pennsylvania 
Washington 4, D¢ 


Building 


| Polymers: Symposium on High Temperature Resist- 


ance and Thermal Degradations of Polymers. 


Wed., 21 Sept., to Fri., 23 Sept., in the William 
Beveridge Hall, Senate House, University of 
London, London, WC1 Organised by the 


Plastics and Polymer Group, Society of Chemical 


Industry, 14 Belgrave Square, London, SWI 
Tel. BEL gravia 3681 
Book Fair.._Wed., 21 Sept., to Mon., 26 Sept., at 


Frankfurt-on-Main. Including printing and office 
machinery. In the United Kingdom, apply to 
Lep Transport Ltd., Sunlight Wharf, Upper 
Thames Street, London, EC4. Tel. CENtral 5050 

Catalysts, Symposium.—-Thurs. and Fri., 22 and 23 
Sept., at Liverpool. Organised by the Chemical 
Engineering Group of the Society of Chemical 
Industry, 14 Belgrave Square, London, SWI 
Tel. BELgravia 3681 

Marseilles International Fair, 36th. 
to Mon., 3 Oct., in Marseilles 
United Kingdom: Butlers 
22 St. Giles High Street, 
TEMple Bar 5905 

Innsbruck Export and Samples Fair, 28th.—-Sat., 
24 Sept., to Sun., 2 Oct., at Innsbruck. Apply, 
in the United Kingdom, to the Office of the 
Austrian Foreign Trade Representative, | Hyde 
Park Gate, London, SW7. Tel. KNightsbridge 
6938 


Thurs., 22 Sept 
Agents in the 
Advertising Service 

London, WC2 Tel 


| Photo and Ciné Exhibition, International (PHOTO- 


KINA).—Sat., 24 Sept., to Sun., 2 Oct., in Cologne 
In the United Kingdom, applications should be 
made to Mr. Neven du Mont, 123 Pall Mall, Lon 
don, SWI. Tel. WHitehall 8211. 

Medical and Hospital Equipment, First International 
Exhibition.—Sat., 24 Sept., to Sun., 2 Oct., in 
Brussels. Apply to the Salon International de 
l"Equipement Medical et Hospitalier, 171 Avenue 
du Domaine, Brussels 19, Belgium 

fechnical Exhibition, Tenth International. 
Sept., to Tues., 4 Oct., in Turin 
Salone Internazionale della 
Galileo Ferraris, Turin, Italy. 

Boating Trade Show, Fourth Annual 
Sun., 25 Sept., to Wed., 28 Sept., in Chicago 
Organised by American Shows Inc., 30 North 
La Salle Street, Chicago 2, IIL, USA 


Sat., 24 
Apply to the 
Tecnica, 60 Corso 


National. 


| Instrument-Automation Conference and Exhibition 


| Communications, Conference on. 


(ISA).—Mon., 26 Sept., to Fri., 
Coliseum, New York. Organised by the Instru- 
ment Society of America, 313 Sixth Avenue, 


Pittsburgh 22, Pa., U.A.S 


30 Sept., at the 


Tues., and Wed 
27 and 28 Sept., at Pembroke College, Oxford 
Organised jointly by the British Institute of 
Management and the Ministry of Labour. Apply 
to the Conference Office, British Institute of 
Management, 80 Fetter Lane, London, EC4 
Tel.: HOLborn 3456 

Austenite: Vacation Course on Transformation of 
Austenite..Tues., 27 Sept., to Fri., 30 Sept., at 
the Battersea College of Technology Apply to 
the secretary (metallurgy courses), Battersea 
College of Technology, London, SWI! Tel 
MACaulay 1031 

Nautical Exhibition, 26th International. 
to Sun., 16 Oct., in Paris. Apply 
Syndicale des Industries Nautiques, 
Salon Nautique, Port Debilly, Paris 16 

Optical Instruments and Techniques, Conference. 
Mon., 10 July, to Fri., 14 July, 1961, in London 
Arranged under the auspices of the ![nternational 
Commission for Optics, by the British National 
Committee for Physics. Inquiries should be sent 
to Mr. K. J. Habell, National Physical Laboratory, 
Teddington, Middlesex 

Inorganic Polymers, International Symposium on. 
Tues., 18 July, to Fri., 21 July, 1961, at Nottingham 
University. Sponsored by the Chemical Society, 
Burlington House, Piccadilly, London, W1 Tel. 
REGent 0675. 

Pipes, Pipelines, Pumps and Valves, Second Inter- 
national Exhibition and Convention.—-Mon., 9 April, 
to Fri., 13 April, 1962, at Earl’s Court, London, 
SW5. Organised by the Exhibition Division, 
Scientific Surveys Lid., 97 Old Brompton Road, 
South Kensington, London, SW7. Tel. KNights- 
bridge 9360 

World Power Conference, Sixth Plenary Meeting. 
Sat., 20 Oct., to Fri., 26 Oct., 1962, in Melbourne 
Organised by the Australian National Committee, 
45 Little Lonsdale Street, Melbourne C1, Victoria, 
Australia. Theme: “ The Changing Pattern of 
Power.” In Britain, application may be made 
to the secretary, British National Committee, 
World Power Conference, 201-202 Grand Build- 
ings, Trafalgar Square, London, WC2. Tel. 
WHltehall 3966. Note: There will be a Sectional 
Meeting in Switzerland in 1964 


Fri., 30 Sept., 
to Chambre 
Bateau du 





PIPE 
BENDER 


Portable for Site Use 


A NEW pipe bender is a lightweight unit 
designed for use on site. 

Two sizes are made, one with a range 
from 2 in to 4in and the other for pipes 
from 4in to 8in bore. Formers are 
available for bending pipes of 2 in, 
24 in, 3 in and 4in bore through 90° in 
one operation, without heating or filling. 
Above these pipe sizes radii are produced 
by successive bends. 

The machine consists of a Staffa heavy 
duty hydraulic ram, to the base of which 
is attached the oil reservoir and arm 
trunnion brackets. The arms that carry 
the pipe clamps are telescopic and are 
simply positioned by means of a pin. 
The use of hinged arms that fold into a 
compact unit makes the machine suitable 
for easy transportation. 

A weatherproof pump unit is mounted 
on top of the tank. The body of this 
unit is made of high grade light alloy 
and is guaranteed against accidental 
breakage. The pump has two pistons 
to give fast approach and rapid bending 
of light tubes. For bending to maximum 


LIQUID 
METER 


Electromagnetic System 


. 

HE Unipuise is a meter for liquids of 

different viscosity, acidity, alkalinity, 
and temperature 

This meter uses an electromagnetic 
system :to transmit liquid flow data to 
remotely positioned indicators and con- 
trol devices. The operation is on the 
rotary piston principle, the piston 
rotations being counted electromagnet- 
ically so that all seals are eliminated. 
The pick-up is such that signal amplitude 
remains constant regardless of flow rate. 

The piston size is chosen to displace 
an exact volume for each cycle, allowing 
transmission to be in decimal notation 
without gearing. Four models are being 
made with minimum and maximum 
flow rates ranging from 5 to 300 and 
from 100 to 12,500 gallons per hour. 
The meters are made in gunmetal or 
stainless steel with bodies of aluminium 
Pvc mouldings are at present being 
tested. With a constant head or constant 
pump output the Unipulse can be 
calibrated to an accuracy of within 
0:25 per cent. It can be fitted direct 


INDUCED DRAUGHT 
BOILER 


Silent Running 


NEW oil-fired induced draught boiler 
is claimed to be almost silent in 
Operation and requires a very short flue. 
The boiler uses a vapourising burner 
and oi! of about 28 sec. viscosity. There 
are four sizes in the PID range, with 
outputs of 35,000, 45,000, 50,000, 60,000, 
and 70,000 Btu per hour. The smallest 
is fitted for 14 in flow and return pipes 
and the others for 2in pipes. All 
models are 17 in in diameter and have a 
6 in flue, but vary in height from 36 in 
to 604 in. 

Above the burners there is a series of 
water tubes crossing from side to side in 
a spiral formation, so that the best heat 
transfer may be obtained. A pilot burner 
consuming about one-fortieth pint per 
hour supplies the ignition. It also keeps 
the combustion chamber and flue warm, 
giving good combustion directly the 
main fuel is switched on. Fully auto- 
matic controls are fitted. The induced 
draught fan assembly can be mounted in 
three positions to suit any particular 
application and the flue can pass out 


New Plant and Equipment 








capacity the physical effort is reduced 
by means of by-passing one of the cylin- 
ders. A four way valve permits powered 
automatic withdrawal of the ram to 
free the former from the workpiece after 
bending. 

The pump is protected against overload 
by a built-in pressure relief valve, and 
the inlet is fitted with a fine mesh strainer 
The pump body is internally drained 
back to the tank to eliminate external 
leaks. If required, these machines can 
be fitted with air-hydraulic pumps or 
electric drive to convert them to power 


operation. Chamberlain Industries 
Limited, Staffa Works, Leyton, London, 
E10. 





in the pipeline and applications include 
indicating total amount of liquid passed, 
rate of flow and batch control. It is 
claimed particularly that due to their 
low friction characteristics the meters 
are suitable for very flow rates. 
Measurement Limited, Lower Belgrave 
Street, London, SWI]. 


low 


horizontally or vertically as 


Derby. 





required. 
There is an adjustable draught regulator. 
Perkins Boilers Limited, Mansfield Road. 
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PIPE SCREWING 
MACHINE 


Transportable 


NEW transportable pipe screwing 

machine now on the market can 
be supplied for standing on a bench or 
on a trolley as illustrated. 

The machine is designed for pipe, bolt 
or bar work in the workshop or on site. 
The capacity is from jin to 2in in 
BSP: API; conduit; Briggs; and ANF 
threads, and from in to I4in in 
Whitworth, BSF, and UNF threads. 
Special chasers can be provided. 

In addition to the standard range the 
machine can be adapted to take up to 
8in diameter BSP by the fitting of a 
universal tail shaft and a receding head. 

A particular claim for the machine is 
the speed; the cutting time for a 2in 
BSP taper is less than one minute; die 
changing takes only two minutes and 
changing from taper to parallel or vice 
versa only three minutes. Available 
for use with the machine are cutting-off 
and de-burring attachments: one debur- 
ring cutter covers all sizes from 4 in to 
2 in. 

The work is driven by a positive grip- 


SUCTION 
CLEANER 


Air Operated 


(COMPRESSED air is used to operate the 
Air-O-Flow suction cleaner which 
can be used for most industrial work 

Compressed air from a standard mains 
supply passes through a jet in the head 
of the machine and is dispersed in the 
container. In passing, it creates a 
vacuum in the suction pipe sufficient to 
draw up dirt and dust, nuts and bolts 
and any items lying around. Liquids can 
also be sucked up and one of the standard 
uses is to empty swarf tanks. 

The action is controlled by a trigger 
grip on the head and the air consumption 
is approximately 9cu. ft per minute 
The steel container is stove enamelled 
and measures 16in high by I] in dia- 
meter; the unit stands 234in high 
overall with a total weight of 144 lb. 
Three nozzles are supplied as standard 

When the unit is working with an air 
line pressure of 80 lb per sq in, the suc- 
tion obtainable is 45in water gauge, 
enough to hold a weight of 14 Ib at the 
nozzle. There are no moving parts to 
wear out and the whole is intrinsically 


BAND 
FILE 


Throat Depth 193 in 


ow available in this country is a new 
Thiel bandsawing and filing machine, 
model 117. 

Three saw guide wheels are used run- 
ning on shielded ball bearings, giving a 
throat depth of 19§in. The front 
upper wheel is adjustable to take up 
tension. Power is supplied by a 14 h-p. 
motor mounted in the base and controlled 
by a foot switch. Drive is by a variable 
speed unit with an infinitely variable 
range from 50 to 3,000 ft per minute. 

The 24 in square table is mounted on 
a trunnion bracket allowing tilting up 
to 30° right or left and up to 15° front 
and back. The upper and lower saw 
guides are adjustable allowing a maxi- 
mum thickness of work of 9} in. A mag- 
nifying glass and low voltage work light 
are included as standard equipment 
as is an air pump for swarf disposal. 
A butt welding and annealing unit is 
fitted, and a grinding wheel and guillo- 
tine. Rockwell Machine Tool Company 
Limited, Welsh Harp, Edgware Road, 
London, NW2. 
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ping spin chuck and there is also a cen- 
tralising spin chuck fitted at the rear of 
the machine. Also at the rear is incor- 
porated an integral grinding fixture. 
The tangential chasers are capable of 


many regrinds. Smart and _ Brown 
(Machine Tools) Limited, 25 Manchester 
Square, London, W1. 





safe for use with inflammable gases. A 
removable debris bag can be used or the 
discharge can be direct into the container. 
Alternatively the head can be removed 
from the tank and the discharge made 
into a separate vessel. Exhall Grinding 
and Engineering Company Limited, Bayton 
Road, Exhall 


Coventry. 
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Plant and Equipment 


RECORDER 


Very High 
Writing Speeds 


NEW direct writing oscillograph 

recorder will give a well defined 
trace at writing speeds in excess of 12,000 
in per second. 

The instrument is designed as a 12 
channel unit and is available with 
matched amplifiers and power supply 
units if required. It uses paper 61in 
wide sensitive to ultra-violet light, and 
pencil type galvanometers which focus 
light from the source on to the paper 
Three additional galvanometers are 
fitted for use as time and event markers 
but can also be used as recorders if 
needed. Two of them can be fed intern- 
ally with a timing mark at the mains 
frequency The paper does not need to 
be handled in a dark room. 

A 200ft roll of paper can be used, 
loaded through the front panel. There 
are eight speeds from the gearbox cover- 
ing paper speeds from 5 in per minute to 
150 in per second. All gears per- 
manently meshed and the speeds are 
selected by push buttons on the front 
panel which operate solenoids and 


are 


CO, WELDER 


Deposits 12 Ib 
of Metal per Hour 


CLAIM for the Philips manual CO, 
welding equipment is that it is 
possible to deposit up to 12 lb of metal 
per hour 
The equipment consists of a three 
wheeled unit carrying wire reel, wire 
feed mechanism, two gas cylinders and 
all electrical and gas controls. The 
hand gun will operate with currents up 
to 320A and is claimed to have been 


designed to eliminate operator fatigue 
Control is by trigger. The weight in the 
hand is 341b, with the feed cabie 


attached: a heat barrier is incorporated 
in the body of the gun and a heat proof 
hand shield is fitted 

The cable is composite and 
includes the tube carrying the welding 
wire and gas, and the switch and current 


feed 


leads. Its length is 12ft and _ the 
machine head rotates through 180° ona 
turntable to give a wide coverage. Wire 
of 0-9, 1-2 and 1-6mm diameter can 


be used and it is only necessary to change 
the gun contact tip when changing wire 
size. The holder takes 44 or 56 Ib coils 


SLOTTER 


Double 
Wheel Head 


ow being made in this country is a 

slotting head for attaching to a 
Lesto angle grinder for cutting channels 
in brickwork 

The head incorporates two 9 in dia- 
meter nylon bonded abrasive wheels 
which can be spaced to suit the width of the 
slot required. The depth of the channel 
can also be set by the adjustable guard 
fitted to the head bracket. The illus- 
tration shows the unit in action with the 
protective guard removed to show the 
cutting discs. The speed of cutting in 
Fletton brick is up to 12 ft per minute. 
The motor has a nylon air filter. 

Chief claims for the machine are: the 
speed of cutting which is said to be two 
or three times that when using tungsten 
carbide; the low cost of the cutting 
the long disc life (dependant on 
the material they will cut between 50 
and 100 ft of slot); and the alternative 
use of the machine with other types of 


N 


disc; 


wheel for surfacing concrete, cutting 
steel reinforcing rod and angle, and 
general surface preparation. Maximum 





clutches. Stopping and starting of the 
paper is also under push button control, 
either local or remote A footage selec- 
tor is fitted that stops the paper after a 
chosen length has been exposed 

The optical system is _ prefocused, 
except that the arc in the lamp can 
be moved laterally to obtain maximum 
intensity on the galvanometers. The 
writing speed of 12,000 ft per second 
corresponds to a 1,000c/s sine wave 
with a 4in peak to peak amplitude. A 
trace interrupter operating sequentially is 
used to identify each trace The maxi- 
mum voltage between any two galvano- 
meters is SOO V 
Limited, Watford, 


Savage and Parsons 
Hertfordshire 


and wire speed is continuously variable 
from 6 to 54 ft per minute by a graduated 
control on the gearbox. Feed is by a 
solenoid operated pressure roll; straigh- 
teners are fitted and a friction brake 
There are full safety interlocks. Research 
and Control 207 


Kine's 


Limited, 
Wwe] 


Instruments 
Cross Road, London 


depth of cut is 14 
approximately 
ment Limited, and 95, 
Lane, London, NW10 


in and width 14 in 
Trend Industrial Equip- 


Dudden Hill 























VENTILATOR 


Adjustable 
Flaps 


A NEW roof-mounted ventilator is 
fitted with hinged flaps which can 

be adjusted to suit weather conditions 

The type O/SR has two hinged flaps, 
shown fully open in the illustration 
which under cord control can be swung 
down to a half way position or fully 
closed to seal the opening. It is claimed 
that fewer ventilators are needed as the 
system can be designed for average condi- 
tions and set to suit weather changes 
Aerofoil curves are used so that the 
extraction is positive under all conditions 
of stack action and wind, since an area 
of low pressure is always present imme 
diately above the ventilator 

In the normal (half-way) position the 
flaps afford complete weathering: open 
ing them fully increases the extraction 
rate by about 50 per cent it also 
increases the amount of natural lighting 
to the building and permits the release of 
radiant heat to the atmosphere 

The overall dimensions of one standard 
size are 6 ft long by 2 ft 4} in wide at the 


greatest width The opening to the 
FLOW 
INDICATOR 
For High Pressures 
RKON visual flow indicators are now 


available with caps that will stand 
pressures up to 200 Ib per sq. in 
The principle of all Arkon flow 
indicators is that liquid passing through 
a pipe to which the fitted 
spins a chromium under a 
glass dome. If the stops for any 
reason, the ring stops and thus provides 
visual warning. It is that the 
movement of the clearly visible 
even from a distance in a bad light 
Indicators of this type are made in 
from 4in to 2in and can _ be 
adjusted to suit high or low velocities of 
flow 
fitted cartridge 
easily removed and 
are set for the flow 


indicator 1s 
plated ring 
flow 


claimed 
ring is 


sizes 


The spindle impeller assembly is 


mto a housing which ts 
Indicators 
rate but 


the complete cartridge assembly can be 


reset 


as ordered 


exchanged at any time for 
to a different flow rate 
also interchangeable 
indicator 
flow rate consists of changing the guide 
plate to an alternative positior With 


another, set 
he assembly ts 
between sizes of 


Changing from high to low 


BEACON 


Flashing 
Lamp 


Desionep for use as a warning beacon 
for road works, the Simplite has a 

flashing lamp and sign 
boards 

The unit is portable and can be dis 
mantled in a matter of The 
handle can be drawn out from the base 
enabling the beacon to be pulled along 
on the rear wheels. The lamp box is 
adjustable to take either a standard 
square road danger lamp or the 
transistorised flashing unit which has a 
working life of 1,500 hours when supplied 
by two small dry batteries. The beam 
angle is adjustable 

The legs are } in heavy gauge steel tubes 
with an adjustable sign hanger between 
them The base plate and the halo 
around the lamp are made of aluminium 
alloy Holes in the base reduce weight 
and also the suction effects of passing 
vehicles. With lamp and battery the 
beacon weighs 32 Ib: it stands 5 ft 114 in 
high overall and is Ift 74in wide 
William R. Selwood Limited, Chandlers 
Ford, Hampshire 


provision for 


seconds 


new 





interior is | ft 2 in wide. The ventilators 
project 1 ft 6} in above the roof level 
A second standard size is 4ft 6in long 
but has the other dimensions the same 
The fixing flanges of both models are 
6 in long at the top, 4 in at the bottom 
and 5 in at the sides The larger weighs 
58 Ib and the smaller 41 lb. There is also 
a wide range of inverted top ventilators 
with or without dampers for closing 
them. Colt Ventilation Limited, Surbiton, 
Surrey 





flows 
minute 


this arrangement 
80 gallons per 
Walker, 


Limited 


0-6 to 
handled 


( ompany 


from 
can be 
and 


Gloucestershire 


Crossweller 
Cheltenham, 
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LIFT 
TRUCK 


Battery Operated 


LAims for the Big Joe battery-operated 
lift truck are its exact positioning 
and low cost. 

There are two sizes, for lifting 1,000 or 
1,500 Ib respectively to a height of 
4ft 9in. The turning radius is only 
38 in so the trucks can be operated in 
narrow passages for intermediate handl- 
ing jobs. The forks are 26 in long with 
a lowered height of 44 in and separated 
by a gap of 154in. The distance across 
the forks is 26in. A slip-on platform 
measures 26 in by 27 in. Overall dimen- 
sions of the trucks are 67 in high by 26 in 
wide, and the smaller is 424 in long as 
against 434 in for the larger. 

Power is supplied by a standard 12 volt 
battery fitted in the case. A_ built-in 
selenium charger, operating on full wave, 
is standard equipment. The charging 
lead can be plugged in to any 220/240 V 
a.c. socket, a full charge being imparted 
during the night. Charging rate is auto- 
matically reduced as the battery nears full 
charge 


DRYING OVEN 


For Glass Fibre 
Mouldings 


A DRYING Oven and a rotary preformer 

machine have been added to a 
150 ton moulding press to make a com- 
plete range of machines for glass fibre 
mouldings. 

The Preform drying oven has internal 
measurements of 3ft 4in square by 
3 ft 6 in high in the model for the 36 in 
preformer, and 4ft 4in by 4ft 6in for 
the 48 in size. The internal base of the 
oven is perforated and forms the mouth 
of the discharge ducting. Itis 3 ft above 
floor level. A fan, driven by a 10 h.p 
motor, is positioned at floor level to 
supply the recirculating heating Auto- 
matic by-pass damper control is fitted in 
the discharge ducting to reduce heat 
losses, connected to the 40 kW heater 
which is mounted in the top of the oven 
There is a double lining of 16 gauge stcel 
with rock wool insulation between the 
walls 

The fan is capable of handling 
4,400 cu. ft of air per minute at 6in 
water gauge when running at 1,460 r.p.m 
Normal supply for the motor is 400 


OILING 
PEN 


With Extending Tube 


DISPENSER in the form of a pocket 
pen is now available for Electrolube 
oils. 

The dispenser, which consists of a 
transparent plastic reservoir with plastic 
caps, Measures approximately 4 in dia- 
meter and Sjin long with the cap in 
place. Removing the cap sharply draws 
out the extending * snorkel” tube to a 
length of 3in. The tube has an outside 
diameter of about 4 in so it can be 
inserted in Small openings. Pressure on 
the transparent reservoir forces oil along 
the tube at a rate controlled by the 
amount of pressure applied. The tube 
is returned to its original position by the 
replacement of the cap 

At the base of the tube is a plastic 
foam washer that can be used to oil 
bigger surfaces, being charged from the 
tube itself. The dispensers are made in 
two colours: green for use with the 
firm's grade of oil for non-arcing con- 
tacts, and red for electrical contacts 
Electrolube Limited, Slough Estates 
House, 16 Berkeley Street, London, W1 


New Plant and Equipment 





Lifting and lowering are under the 
control of a single hand lever which also 
controls speed. The maximum rate of 
lift is 40 ft per minute. Dual hand oper- 
ated floor brakes are fitted on both 
models, with an easy adjustment to take 
up wear. On both models the maximum 
load is rated at a centre distance of 13 in; 
at 18 in the handling capacity is reduced 
to 650 lb for the smaller and 1,000 Ib 
for the larger model. The weights of the 
trucks are 400 lb and 540 |b respectively 
ScotMec Works, Ayr, Scotland 





440V 50 cycles, three phase, but can be 
varied to suit requirements. Safety 
devices ensure that on opening the door 
the hot air is by-passed by means of a 
damper, obviating arush of air. Remov- 
able panels are fitted to the ducting for 
cleaning purposes BIP Engineering 
Limited, Streetly Works, Sutton Coldfield 











TIMER 


Accurate 
Repetition 


L ow costs and high repetition accuracy 

are the two main claims made for a 
new series of process timers and delay 
switches. 

The timers, type TRU3, are single- 
stage units in which the time interval 
set by the control knob starts on comple- 
tion of the initiation circuit; that is the 
relay is energised on initiation and is 
de-energised at the end of the time 
interval. The timer is automatically 
reset provided that the initiation circuit 
is opened before the next operation is 
to start 

The delay switches DRU3 differ from 
the timers in that the relay is energised 
from the moment of switching on power 
until the end of the set interval. The 
initiating switch must be kept closed 
until the end of the preset time; on 
being opened, resetting occurs. For 
both types the control knob is situated 
on the chassis and is accessible only on 
removing the cover as in the illustration. 
There are three timing ranges: from 


SERVO 
GEARBOX 


Modular Construction 


WIDE range of servo gearboxes is 
now being made to high accuracy 
based on a modular system 
Ihe illustration shows one example 
Standard plates are used for mounting 
the components, the basic form being a 
box conforming to DEF 5000, wherein 
up to seven shafts are mounted in ball 
bearings All components are made 
from corrosion resistant materials, and 
the ball bearings are friction tested to 
EL 1889 and are double shielded. The 
case is sealed against dust 
Gear ratios available range up to 
43,000,000 to | using precision cut gears 
to Admiralty Class 1. There is provision 
for up to six components, including 
servo motor, potentiometers and 
chros. For “ bread-board * and proto- 
type work the components are inter- 
changeable. The shafts at any step are 
extendable at both sides. All ratios are 
fitted with torque eliminating clutches, 
and eddy drag dampers are available 
There is zero backlash in all ratios by 
using spring-loaded split gears; with 


syn- 


DEHYDRATOR 


For Acetylene 
Gas 


TH Autocet dehydrator illustrated has 

been introduced for insertion in 
welding plant to remove moisture from 
generated acetylene gas 

The unit is mounted in the gas line 
before the gas-fluxer that adds flux 
automatically to the flame in welding 
operations. It makes possible the use of 
generated gas with this device as the 
presence of moisture causes the flux to 
precipitate The dehydrator is fitted 
after the hydraulic valve serving the 
welding point. It has an overall length 
of 30in and a cylinder diameter of 
34 in. It is fitted with brackets for wall 
mounting. 

The gas passes through an inlet to a 
tube where most of the moisture is 
deposited out under gravity. Leaving the 
tube, the gas passes through silica gel 
crystals to remove the remaining mots- 
ture. The crystals are visible through a 
window to display the colour change 
that occurs when they are saturated and 
ready for replacement. Weldcraft 
Limited, Slough, Buckinghamshire 





1 to 15 seconds: from 5 to 100 seconds: 
and from 15 to 300 seconds. Repetition 
accuracy is to within 1 per cent with 
normal mains voltage fluctuations 
Power supplies are for 110 V 225 V and 
400 V 50-60 cycles The standard units 
have 1 normally open and I normally 
closed contact rated for 5A at 250V 
non-inductive, and a similar pair rated 
for 250 mA at 50 V, also non-inductive 
The units are housed in dust and mois- 
ture proof steel cases. Elcontrol Limited, 
Wilbury Way, Hitchin, Hertfordshire. 








solid gears backlash in a 1 to 1 
than 15 minutes of arc 
Gear Company Limited, 
Huddersfield, Yorkshire 


ratio 1s 
Reliance 
4/mondbury, 


less 
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Here’s Air Power at 
ROCK BOTTOM cost 


ERG 
HEAVY-DUTY Compressor 
for reliable 3-shift operation 


Atlas Copco’s ER6 compressor delivers 
air at the lowest possible cost. Designed 
to incorporate every economy factor, it 
combines the lowest possible running 4 
costs with low installation costs and a fitlas Copco 
space saving design. 

The ER6 delivers 1,075 cfm at 100 psi 
(30.4 m3/min at 7 kg cm2) for a power con- 
sumption that is absolutely rock bottom. 
Thanks to a new type of intercooler, water 
consumption is only 440 imperial gallons 
(2,000 litres) per hour—a quarter the con- 
sumption of most similar machines. The 
ER6 is compact. Occupying only half the 
Space usually required for machines of its capacity, 
it saves expensive factory space. In addition, instal- 
lation costs are lower as new, cheaper installation 
methods are employed. 


. oe me 





RANGE OF STATIONARIES 

From 2.5 to 20,000 cfm, there is an Atlas Copco 
stationary compressor to suit every requirement. 
Whatever the design factor—compactness, low 
installation cost, low operating cost, or a combin- 
ation of all three—Atlas Copco stationaries are 
high-performance machines you can rely on. 


Sales and Service in Ninety Countries 

With companies or agents in ninety countries, Atlas 
Copco is the world's largest organisation specialising 
solely in compressed air equipment. Products include 





A : Built to last! This Atlas Copco compressor was installed at the Bofors 
stationary and portable compressors, rock drills, engineering works (Sweden) in 1907. It is still in operation 
loaders, hoists, air tools and paint-spraying equip- 
ment. Wherever you are, the international Atlas WRITE FOR THE LEAFLET 


Leaflet E1127 gives full details of the ER6 compressor 
Write for a copy to your local Atlas Copco company or 
agent or to the address below. 


Mtlas Copco puts compressed air to work for the world 


Atlas Copco AB, Stockholm 1, Sweden. In the U.K. Atlas Copco (Great Britain) Ltd., Hemel Hempstead, Herts 


Copco group offers expert advice and provides a 
complete after-sales service. 
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Now from Quasi-Arc | 
amade-to-measure boom 
at an off-the-shelf price 


Quasi-Arc make this welding boom to measure for 
your specific needs—at the price of a piece of 
standard off-the-shelf equipment. 

Careful design of the QUASI-ARC RAM-TYPE 
WELDING BOOM has produced an ingenious 
combination of standard and variable components to 
give complete flexibility of build-ups, and to make high 























quality high production equipment available at low cost. " 
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Check the features :— 


@ Boom accommodates any automatic welding 
head and can carry an operator if required. 

@ Boom and column both available in a variety of 
lengths to give horizontal and vertical movement 
of the welding head in the range 4 ft. to 24 ft. 

@ Boom and welding head may be moved to any 

. desired fixed position for welding, or may be 
manipulated at welding speeds between 
6” and 60” per minute. 

@ Column fixed or swivelling through 360. 

@ Base of column fixed or wheel-mounted for 
positioning or manipulating at welding speeds. 

@ Tachometer for welding speed indication 
fitted as standard. 

@ Special ‘‘top-hat’’ box sections of boom and 
column ensure maximum rigidity. 


@ For full details write for Quasi-Arc Technical 
Circular No. 203. 


Quasi-Arc nyey. world leaders in arc welding 


QUASI-ARC LIMITED, BILSTON, STAFFS. TEL: BILSTON 41191 - A (@) COMPANY 
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Human 
Element 








The Benefits of 
Profit Sharing 


[' AN employee receives a fair wage, 
giving him a share of the profits is 
dissipating profits that should properly 
be ploughed back into the company’s 
further development. 

If he is not receiving his due, then a 
profits-share hand-out is a method of 
gaining extra credit for paying the 
employee what he should be earning 
anyway. These are the arguments 
against profit sharing with employees. 

On the contrary, profit sharing identi- 
fies an employee with the firm’s fortunes, 
gives him an incentive to do better work 
and to acutally think on behalf of ** his * 
company. The arguments in favour of 
relating part of the employee’s reward 
to the success of the enterprise are self- 
evident. 


Raising Status 


Which way to turn? 
The Conservative Party, the Opposi- 


tion, and more enthusiastically the 
Liberal Party, are all in favour of suit- 
able profit sharing schemes. The 


Liberal party, see such schemes increas- 
ing status and responsibility and spread- 
ing more widely the wealth of industry, 
the last point seems more the function 
of salaries but then thought in this field 
is not always limpid clear 

The current issue of Occupational 
Psychology, the journal of the National 
Institute of Industrial Psychology, 
carries a closely detailed and reasoned 
article on profit sharing which makes it 
plain that some of the compulsory profit 
sharing overseas is only another way of 
financing what in Britain 
Welfare State benefits. 

It is not easy to know what is meant 
by the word profits in a Communist 
state but apparently in Yugoslavia every 
company is required to pay a propor- 
tion of net profits to the employees 
The subject even affects international 
trade, in that Indonesia does not wel- 
come foreign firms setting up there 
unless they look favourably upon co- 
partnership and profit sharing. 


are called 


Need for Expansion 


The author of Occupational Psycho- 


logy’s article contends that all profit 
sharing is at present at best an attempt 
at social justice which is misguided 


either in its principles or its arithmetic, 
while at worst it is a disguised ** hand 
out.” 

Calling for clearer principles and more 
reasoning in profit sharing he goes on to 
took at certain types of profit. Justifi- 
able profits, as opposed to fortuitous 
profits or unjustifiable profits, are the 
only type on which, if there is to be any 
profit sharing at all, a scheme could be 
based. And, as the author argues, the 
socially just profits which may be des- 
cribed as justifiable should be retained 
for expansion and improvement. 

In addition to this sobering thought 
there is the contribution of the Chancel- 
lor of the Exchequer who has suggested 
that the benefits of higher productivity 
should not go entirely into greater profits 
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and wages but should be shared with 
the consumer. 

In other words into price cuts 
produces a highly interesting 
bility. It is that the firm which finds 
itself at the end of the year in a position 
to share a substantial profit with its 
employees, could instead announce a 
cut in prices 

Not only would this spread what the 


This 


Ppossi- 


Liberals call the wealth of industry 
more widely, it would increase the com- 
petitive position of the firm, to the 


Of course 
It is one thing 
much more 


advantage of its employees. 
the staff might disagree 
to preach morality but 
difficult to give up sin 


French Students 
Prefer Private Industry 


At this time of the year the circuses of 
talent spotters have been their ways 
round the universities picking up likely 
young men for managerial and technical 
posts. The number of graduates pre- 
ferring a career in industry to one in the 
professions, especially teaching, is in- 
creasing. There is also a marked 
preference for private industry over the 
nationalised sector. 

Is this also true abroad? The answer, 
so far as France is concerned, is given 
in a report on a series. of interviews 
carried out by a French business weekly. 
These showed that students at the 
Hautes Ecoles de Commerce are not 
particularly bothered about the future. 
As they see it there are plenty of oppor- 
tunities and the real on which 
they have to make up their minds are 
whether security, remuneration, or the 
interest of their work is the most impor- 
tant factor in choosing a job. Some of 
the students are inclined to favour a 
nationalised industry as offering a 
career of public service. But these are 
the exception 

The majority, consisting perhaps of 
the more worldly students, speak of the 
higher rewards to be had in private 
industry and the prospect of a much 
freer hand in the everyday running of 
the job. But, in the HEC 
students are already committed to a 
career in industry by the nature of their 
Some 8&9 per cent 
each year go into private industry where 
they become part of general manage- 
ment These students are not technical 
men, and the main objective of their 
training has been to teach them to think 
and to apply the celebrated French logic 
to each problem that comes their way. 
From then on they have to learn as 
much of the technical side of their 
particular industry as is needed for their 
work by experience 
that happens here too 

But the French HEC system 
really produce young men who are able 
to think for themselves? If so, this will 
be another of these things that are said 
to be ordered better in France 


issues 


any case, 


course of studies 


This is something 


does 


New Metallurgy Chief 
in Steel Research 


Mr. W. E. Duckworth, career 
in metallurgy has included posts with 
English Electric, British Insulated 
Callender’s Cables and Glacier Metal, 
has been made head of the metallurgy 
(general) division of the British Iron 
and Steel Research Association. 

The author of papers on powder 
metallurgy, fatigue, wear of metals, 
and on. statistical and operational 
research subjects, Mr. Duckworth has 


whose 
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written a book for the industrial 
manager, A Guide to Operational 
Research which will be published early 
next year 

Joining Glacier Metal in 1949 from 
BICC as a investigator, Mr 
Duckworth made manager of a 


also 


research 
was 


research department which embraced 
a number of sections including an 
operational research section Last 
year he was made manager of an 
operational research department 
Professor G. Wesley Austin will 
continue to act as consultant to the 


division 


Education for 
Emigration 


The battle for a place at the university 
is part of the national scene 
(almost) universally deplored. 

It is sad to come upon a part of the 
universities’ activities where the out- 
come of all the work, spending of money, 
and incidentally exclusion of those who 
did not quite make it, is to prepare men 
for an occupation they must either aban- 
done or emigrate if they insist on practis- 
ing. 

This curious state of affairs exists in 
geology. In recent months about 240 
undergraduates have become the holders 


and 


of Honours degrees in the subject 
Now the position is that the great 
majority of them are either signing 


up for overseas posts or looking for jobs 
outside geology. 

Since the war some 2,000 geology 
graduates have left the universities 
The geological survey of Great Britain 


and university staffs have recruited 
about 300. Many have moved into 
other occupations and almost all the 


rest are now serving Overseas with min- 
ing or oil companies or with geological 


surveys. Some, but not all, are of 
course with British mining or oil 
interests 

Professor David Williams, President 


of the Institute of Mining and Metal- 
lurgy, has called on British industry to 
employ more trained in 
United Kingdom universities and also 
to realise more fully what geology can 
do for it. A 1959 White Paper gave 
the total number of geologists employed 
in the UK as 843, 
graduates 


geologists 


many of them not 


£250,000 for 
Better Factory Health 


One of the last acts of Mr. Edward 
Heath, in his period of office as Minister 
of Labour, was to announce in the 
Commons the gift of £250,000 from 
the Nuffield Foundation for the further 
development of group industrial health 
and industrial hygiene services 

Health in factories is not merely a 
matter of keeping on the right side of 
the Factory Acts, as is recognised by 
many individual firms and by the 
operation of group 
places as Harlow and Slough 

The group medical scheme at Slough 
was set up in 1947 and by last year had 
been joined by 193 firms with 17,638 


schemes at such 


people. Harlow began in 1955 and by 
last year had 44 industrial member 
firms with 7,455 employees. Harlow 


also has nine building and civil engi- 
neering member firms. 

The Nuffield Foundation has spon- 
sored the Slough and Harlow schemes 
and the employers pay subscriptions for 
the services provided. 

Announcing the Nuffield 


gift, Mr 


the will 
be used to schemes are 
and appear to promise that 


become self-supporting after 


Heath explained that money 


assist which 
practical 
they will 
a time 
One of the that 
carried out by group health schemes and 


lor 


SETVICES can be 
which there is a definite need ts the 
conduct of physical and 
biological tests where special hazards 
The 
an organisation 
information 


chemical 


are feared Ministry ts to set up 


the collection of 


LOXic 


for 
on substances in 
factory atmospheres and for making it 
known to employers 

There is some valuable information on 
this in the recently published Ministry 
of Labour booklet, Toxic Substances in 
Factory Atmospheres (HMSO, Is) 


Computer Fellowships 
Offered By Unesco 


Six fellowships, normally of six months 
duration, are being offered by the United 
Nations Educational, Scientific and 
Cultural Organisation for research by 
well qualified specialists on the use of 
electronic computers 
translation, theory of 
computer use 
physical data 

Monthly allowances and a travel 
grant will be given according to the 
country in which the 
taken up 

The United Kingdom National Com 
mission for UNESCO, at the Ministry 


for mechanical 
switching, of 
reduction of 


for zeo 


fellowship is 


of Education, Curzon Street, London 
WI, have the details. The final date 
for applications is 31 August. 


Refinement in a 
New Medical Block 


Practical example of the British Insu- 
lated Callender’s Cable Company's 
interest in the welfare of the six thousand 
people at its Prescot Works is the new 
medical block now in use. 


The block includes a 


main surgery, 
chiropody department, physiotherapy 
facilities and rest rooms. Dr. H 
Holden, the medical officer, the two 


welfare officers and the welfare clerical 
staff are housed in the new centre 

The air conditioned main surgery has 
been designed to an plan 
lay-out. Prescot employees are encour 


give open 
aged to attend for proper medical treat- 
ment of minor injuries 
sprains, slight burns, which 
more trouble if 
This leads to the apparently 
rather high figure of 15,000 cases a year, 
but what can not be accurately calcu- 
lated is the saving of time and efficiency 
that would be lost through inattention 
to the numerous minor cases. 

The new block was opened by Pro- 
fessor R. E. Lane, Professor of Indus- 
trial Health at Manchester University 


such as cuts, 
bruises, 
lead to 


could serious 


neglected. 


Work-Absence Study 
Leads to Vernon Prize 


The Vernon Prize of the National 
Institute of Industrial Psychology is to 
be awarded for research into attendance 
and absence from work. The winner of 
the 1960 prize is Dr. R. B. Buzzard of 
the Medical Research Council 

The prize was set up by the late 
Dr. H. M. Vernon, one of the original 
investigators of the health of munitions 
workers in the First World War. It is 
awarded for work which is judged to be 
most valuable in the service of industrial 
psychology and physiology 
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The Ideal Site as a Point of Equilibrium 


The optimum location for a 
factory or distribution centre 
may be determined graphic- 
ally, using a procedure based 
on the polygon of forces. 


N ENGINEERING installation should be sited so 

as to minimise initial and operating costs. 
Problems of economic location, which may be 
concerned with water supply, transport and 
storage, sewage disposal, power distribution and 
so on, often become too complicated to treat 
analytically. Graphical and mechanical model 
methods may then be used with advantage in 
solving certain classes of such problems. 

An example in storage location may be taken 
as typical of problems lending themselves to this 
treatment. Given several points A, B, C, D, as 
shown in Fig. 1, from which loads have to be 
transported to a central place of storage X, 
determine the location of X which will result in 
a minimum cost of transportation. 

The cost of transport per unit distance may 
be the same for all loads or, more generally it 
may be different foreach load. Let it be assumed 
that these costs are equal to p, g, r and s from 
each of the points A, B, C and D respectively. 
The solution must satisfy the relationship: 

p (AX) + q(BX) + r(CX) + s(DX) = minimum, 


Both analytical methods and graphical methods 
may be used in arriving at the required solution. 

Lamé solved similar problems of location by 
reducing them to a problem of equilibrium. 
He assumed that forces p, g, r and s (Fig. 1) 
passing through the points A, B, C and D are 
acting on point X. If the magnitude of these 
forces is chosen so as to be representative of the 
given problem (for example directly propor- 
tional to total transportation costs in the example 
of Fig. 1), then the position of X at which these 
forces are in equilibrium would, at the same time, 
be its location for the siting problem. 

It is easy to prove the correctness of Lamé’s 
method by considering the analytical condition 
for the most economic location. If points A, 
B, C and D are given, and an arbitrary position X 
is selected; then AX, BX, etc., are the distances 
from X to the given points. Denoting them by 
d,, dy, etc., the most economical position will be 
satisfied by the relationship: 


U (total cost) = pd, + qd, + rd, + minimum. 


Consider p, q, and r to be constant vectors, then 
the above equation would represent the expres- 
sion for the potential of those vectors at point X; 
and all space around them can be considered as 
a potential vector field. The minimum potential 
would be obtained when the sum of the vectors 
is equal to 0. Where the vectors are considered 
as forces, the above condition would represent 
the position of the point X at which equilibrium 
is established. 

The mathematical solution for minimum cost 
may be obtained by expressing U in terms of the 
coordinates, x and y, of X, differentiating with 


Fig. 5 Example: selecting an optimum water-distribution network. 






Correct Direction 
of Line SK 
Obtained from Fig & 


By Jack I. Hanania, Khalil M. Malouf and Ivan A. Rubinsky 
School of Engineering, American University of Beirut 


respect to x and y in turn and equating to zero. 
It will be apparent that if p, g, r and s are treated 
as vectors, having the directions XA. XB, XC 
and XD respectively, then their vector sum 
must also equal zero; and, being added vectori- 
ally, they will form a closed polygon. Where 
there are only three forces the Mobius theorem 
concerning “ the centre of non-parallel forces ” 
may be applied. A procedure whereby one of 
the “ forces ’’ is regarded as the resultant of the 
other two and its line of action determined by 
trial gives the position X. 

A simpler method has been devised by one of 
the authors in which the plotting of point X 
was also made graphically but with the help of a 
tracing paper. The points A, B and C for a 
three-point case were plotted separately on trac- 
ing paper and three concurrent forces p, q and r 
drawn in their position of equilibrium, that is 
radiating from one point and parallel to their 
positions in a given triangle of forces. By plac- 
ing the tracing paper over the plotted points, the 
lines of action of the forces could be easily made 
to pass through the respective points by shifting 
the tracing paper. This position of coincidence 
would determine the position of the point X. 
This method is similar to the one used in survey- 
ing and is much faster than the trial method based 
on Mobius. 

When more than three points are given, another 
trial method may be suggested. The given 
points A, B, C, D, etc., are plotted, then after 
examining their position and taking into con- 
sideration the magnitudes of their respective 
associate numbers p, gq, r, 5s, etc., we select a 
probable position of point X and connect it with 
A, B, C, D, etc. (see Fig. 1). Starting with 
point X a polygon is drawn with its sides propor- 
tional to p, g, r and s and parallel to the distances 
AX, BX, CX and DX. The closing line of 
this polygon would represent the sum of the 
plotted vectors. If it happens to be equal to 
zero, it signifies that the position of point X 
was correctly assumed, and the smaller the value 
of the resultant vector R, the nearer would the 
assumed position be to the true one. The 
direction of the resultant vector indicates 
approximately where the true point lies, and a 
second point is then selected and a new resultant 
vector obtained. Intersection of the two vectors 
would indicate still more closely the position of 
the point sought, and further trials would permit 
point X to be determined with sufficient accuracy. 

Problems with a number of points can be 
very simply solved by means of a mechanical 
model. Such a model would consist of a hori- 
zontal table on which is placed a paper with 
plotted points A, B, C, D, etc. Small flat 
pulleys are positioned on the drawing as sketched 
in Fig. 2 so that threads passing round them just 
touch the points. All the ends are linked together 
at one point by means of a small ring. The other 
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ends hang over another set of pulleys at the edge 
of the table and weights which are proportional to 
the values of p, g, r and s are hung on them. 
The threads, under the combined action of the 
forces, would then assume a position of equili- 
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Fig. 1 
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Siting a depot to minimise transport costs, 
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Fig. 2 Arrangement of thread and pulleys 
designed to simulate the siting problem. 
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Fig. 3 Table model used for siting calculations. 
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Fig. 4 
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Water distribution system based on a 
source located at point A. 


Fig. 6 Forces in equilibrium, corresponding to water junction points. 
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brium, which would give the required point X. 
Although it may be necessary to move the 
pulleys about in order to ensure that the threads 
pass through the points A, B, C and D, the whole 
operation takes very little time and the result 
obtained is quite accurate. In an actual model 
at the School of Engineering in the American 
University of Beirut, the pulleys used had ball 
bearings, and setting up a problem seldom took 
more than ten to fifteen minutes. (See Fig. 3.) 
WATER SUPPLY SYSTEMS 

For water distribution systems or similar 
situations, where it is necessary to lay out a 
branching network, the method of “ trials” 
suggested by Lawngard and Vorgeimer may be 
used. Assume that the position of a starting 
point A is given (it may be the place of a water 
source or a power station) and the location of the 
points B, C, D, E and F (Fig. 4), which are to be 
supplied, and also their associated cost coeffi- 
cients. 

Following Lamé’s Method it can be seen that at 
each point of branching, K, L, M and N the 
condition of equilibrium of the assumed forces 
may be expressed by closed triangles having their 
sides proportional to the respective costs. 
The geometry of Lamé’s condition shows that 
the system has only one “ degree of freedom.” 

The selection of the initial direction AK 
may be taken arbitrarily, but the others must 
follow Lamé’s condition for each intersection 
until the network ends with the last direction 
NF’. Except for a very lucky coincidence, 
the line N F’ would not pass through point F, 
and another trial must therefore be performed 
changing the initial. direction. This would 
result in an equal angular rotation of all the lines 
in the network. The intersection of the last 
direction with the previous line NF’ would then 
give a point which, when joined to the last loca- 
tion F, would determine the true direction of F N. 
The graphical construction is then repeated in 
reverse order until the point K is reached. Asa 
check, the line K A should pass through A. 

It is obvious that, once one initial construction 
is made, the final solution can be easily obtained 
by the tracing-paper method. The initial system 
is drawn on tracing paper, and a second trial 
solution obtained, giving the required direction 
of the line F N. 

Example 1.—Towns A, B, C, D and E are to 
be supplied with water, each at one control 
distribution point, from a given source S, the 
locations being defined by Fig. 5. Supply 
requirements and hydraulic design considera- 
tions impose the pipe diameters shown on the 
figure. Assuming for simplicity that the total 
installed cost of all pipes over the whole area is 
directly proportional to the pipe diameter, 
determine the most economical network. 
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Fig. 8 (above) First trial 
to obtain direction of SK. 


Point Transfered 
to F Ss " 
se Fig. 9 (left) Second trial 


or tracing-paper solution. 


Fig. 10 (right) Exampl 
from electricity supply 
based on_ load-centre 
radial distribution system. 
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This is a typical case where the use of the 
tracing-paper method provides the easiest method 
of solution. The following steps may be used. 
(1) Complete the force triangles for all junc- 
tion points. These figures are drawn by knowing 
the length (proportional to cost) of each side. 
From the force triangles, obtain corresponding 
diagrams of concurrent forces acting away from 
the junction in the correct directions indicated 


by the triangle and the respective locations 
These are shown in Fig. 6. Care must be 
exercised in drawing the triangles and the 


corresponding diagram of concurrent forces. 
For example at junction point M, equilibrium 
has to be established between forces of 4, 6, and 
8 units of magnitude. Various solutions seem 
to be possible, and these are given in Fig 
But it is obvious that all the diagrams 1.1, 
Me 2 , and 2.2 are merely different orientations 
(or mirror images) of one and the same set of 
concurrent forces, and that orientation 2.2 is 
the only one which is consistent with the given 
relative locations. 
(2) Starting at one end E, assume an arbitrary 
direction for the 4in pipe EN. 
(3) With the help of the force triangle for the 
junction point N, drawn on the tracing paper, 
locate point N,. This is done by making lines 
NE and ND pass through points E and D, 
respectively. The direction of N,M, is therefore 
established. 
(4) Use the force triangle for the next junction- 
point M, and hence determine the location of 
M, and the direction M,L,. Repeat until the 
line K,S, is obtained (Fig. 8). 
(5) Place a tracing paper on top of the obtained 
system and draw on it the final line K,S, (ast 
line of Fig. 8). Also plot points A, B, C, D and E. 
Keeping point E fixed, turn the tracing paper 
through a small angle and fix it in this position. 
(6) Trace the first assumed direction E N, on 
to the tracing paper. Then from D on the 
tracing paper draw a line parallel to DN, to 
obtain a corresponding point N,. Continue 
until a complete new network is drawn on the 
tracing paper. This will end by another line 
K S,. Determine the point of intersection of 
this line with the final direction line K S, 
obtained in the first trial of Fig. 8, as indicated 
in Fig. 9. 
(7) Transfer this point of intersection to Fig. 8 
and join it to the point S. This gives the required 
direction of the line S K which will result in the 
most economical network. 
(8) Use the force triangles drawn on tracing 
paper and repeat the initial construction starting 
from junction point K. As a check the final 
lines should pass through points D and E. 
The correct solution is the one shown in Fig. 5. 
The above problem can also be used to 
illustrate the application of the method to 
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electrical power distribution. Thus, S may be 
looked upon as a generating station or a sub- 
station feeding the load points A, B, C, D 
and | The system would then be a typical 
case of the simple radial distribution system, 
commonly used in rural electric distribution. 
Electrical considerations, such as the various 
power load demands, voltage regulation require- 
ments at the load points and the current-carrying 
capacity of the conductors, would then determine 
the cross-section of the conductors between S 
and the load points. It may then be assumed 
that the total cost of the installation per unit 
length is directly proportional to the conductor 
section. Accordingly, force triangles are drawn 
at each of the tap points K, L, M and N, with 
the force vectors representing the conductor 
section. The tracing-paper method, as used in 
the hydraulic problem, will then yield the opti- 
mum location for each of the tap points. 


ELECTRICITY DISTRIBUTION 


Example 2.—Another type of electrical dis- 
tribution problem that lends itself to solution 
by the methods outlined in this article is the case 
of the load-centre radial distribution system. 
An example of this type of problem is represented 
in Fig. 10. A, B, C, D and E are five load 
points to be fed with different amounts of electric 
power from a load centre X. The main which 
feeds X from the source of supply is shown 
dotted in the diagram, and has no bearing on 
the present problem. Electrical design con- 
siderations necessitate the use of conductor 
sections as shown. The problem may be reduced 
to determining the location of the load centre X 
which will yield the most economical system. 
Two methods of solution are suggested. 

In the graphical method employing the polygon 
of forces, a position for X is chosen at random. 
The force polygon is drawn, with sides parallel 
to XA, XB, etc., and magnitudes proportional 
to their cross-sections, and the error observed. 
Successively more accurate polygons are drawn, 
until the correct position for X is reached which 
yields the polygon closing on itself. This 
polygon is illustrated in Fig. 10, and the point X 
marked there represents the optimum location 
of the load centre. The mechanical model may 
also be used to solve the same problem, and 
results obtained from the model described 
previously (Fig. 3) have shown close agreement 
with those deduced by the graphical method. 
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Fire Endurance of Timber Structures 


Fire damage to any building 
fabric does not reach serious 
proportions until the chance 
of human survival is practi- 
cally zero. Timbers have the 
virtue of not collapsing quick- 
ly with temperature rise. Nor 
does timber burn easily. 


HAT is the main point in protecting a building 
from fire disaster—preserving its produc- 
tion facilities, raw materials, finished goods, sales 
records or the shell of the building? 
The financial value of a building is often only 
a fraction of that of the contents of such build- 
ings. In the case of those industries manufac- 
turing costly products and making use of expen- 
sive capital equipment the ratio of content cost 
to structural cost may be as high as 50 to 1. 
The same considerations apply in such structures 
as aircraft hangars. In spite of this it is not 
often that 


recognised factory buildings are 
themselves a factor in fire safety. 
Because of the nature of most industrial 


operations outbreaks of fire can never be wholly 
prevented. Consideration must therefore be 
given to the technique of structural fire protection 
and to the provision of adequate escape routes 
for operatives endangered by fire. Design and 
construction must both play their part in provid- 
ing the maximum degree of safety and protection. 
RISK FACTORS 

At the same time it must be recognised that 
we are entering the age of large buildings. 
Industrial operations can no longer be carried 
out conveniently or economically in confined 
spaces; automation and conveyor lines are 
imposing a discipline on factory design which 
cannot be ignored. These wide spanning struc- 
tures often mean that fires have to be fought 
within the hearts of large buildings and, not 
unreasonably, the fire fighter is demanding that 
he shall be able to do so in comparative safety. 

These considerations must inevitably lead to 
the conclusion that more attention must be paid 
to the fire durability of the structure and, setting 
aside problems of design and construction, the 
properties and endurance of the materials of 
construction when exposed to fire. 

In spite of the many claims which have been 
made, no building is fire proof. All can be 
damaged by intense heat. The fire endurance of 
building materials is merely a matter of time and 
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1) the rate at which temperature can increase 
following the commencement of a fire and, in the other curves, the way in 
which the strength of different materials falls with rising temperature. In 
this respect timber is shown to be superior to either mild steel or light alloys. 
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temperature. But because timber will burn it is 

looked upon as a hazard in building and no 

attempt is made to evaluate its performance in 
engineered structures and to compare these 
properties with those of other materials. 

After two years of research on fire safety the 
Canadian Institute of Timber Construction 
came to two main conclusions. These are: 

1. That the role of building materials in fire 
safety has been magnified out of all proportion 
to its true importance. 

2. That the essential requirements for real fire 
safety in a timber building are equally necessary 
in other types of construction. 

The basic question remains: what has to be 
protected in a _ building—the occupants—the 
business operation—the structure—or all three? 
To put these objectives into proper perspective, 
the heat vulnerability of people and materials 
must be properly understood and the appropriate 
protective measures applied. 

In considering the life safety of the occupants 
of a building the most important single factor 
in case of fire is prompt detection. Any delay 
in detection can endanger the occupants in a 
matter of minutes and most building materials, 
including timber, would not even be ignited at 
temperatures which are critical for human sur- 
vival. The principal danger to life, therefore, 
arises from the gases generated by the contents 
and equipment of the building in the initial stages 
of the fire. 

Against this hazard, where every minute is of 
vital importance, adequate alarm and exit 
facilities are the main line of defence and, 


Contrary to widely held 
belief, timber in’ struc- 
tural sizes does not readily 
burn. It does char, though 
at a comparatively slow 
rate, with a consequent 
reduction in the area of 
the cross section 


provided these exist, structural fire endurance 
has little bearing on life safety. Fire damage to 
buildings does not reach serious proportions 
until some time after the chances of human 
survival are practically zero. 

Almost all fires originate in the contents and 
not in the structure. Susceptibility to ignition 
and heat damage is more likely to be found in the 
ancillaries to industrial processes rather than in 
the materials of construction, which require 
varying amounts of heat to convert them to gases 
before ignition can take place and before the 
material can support combustion. The amount 
of heat required will depend to a large degree on 
the type and size of the object attacked by heat. 
The contents of the building on the other hand 
are often present in less compact forms and only 
small amounts of heat are necessary for to bring 
about ignition. 

TINDER DEFINED 

In general, fires must start in tinder, in which 
the ratio of exposed surface area to mass of 
material is sufficiently high for self-supporting 
combustion, even when moderate heat is applied 
over a very smallarea. A more precise definition 
of tinder is that it has a specific surface of more 
than 20 square centimetres per gram of combust- 
ible material. 

Most of the normal contents of a building fall 
into this tinder class, but wood in dimensions 
ordinarily associated with building materials has 
a specific surface that is only a very small fraction 
of that of tinder. Common experience will 
the view that wood is not a suitable 
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material for starting fires until it is reduced to 
tinder size. 

Rapid flame spread is associated not so 
much with the structure as with the contents or 
with continuous linings of combustible material 
having a high specific surface. The importance 
of the structure itself lying chiefly in its fire 
endurance, that is to say, in the period for which 
it will withstand a prescribed heat and load 
without collapse. In this respect, timber behaves 
better than unprotected metals, as can be seen 
in the accompanying graph. It cannot be 
emphasised too often that damage from prema- 
ture building collapse can be a lot more serious 
than having combustible structural framing. 

No building material is immune to fire damage, 
each has its own peculiar properties when exposed 
to conditions of severe heat. Steel loses strength 
as its temperature rises above about 250° C; 
at about 550° C it has a little less than half its 
original existing strength and loses 90 per cent 
of its strength at about 750°C. Concrete is 
damaged by heat and spalls and cracks. Most 
aluminium alloys start losing strength immedi- 
ately the temperature is raised: they are reduced 
to about half their strength at 300°C and melt 
at about 600° C. These temperatures are signifi- 
cant when it is realised that ordinary building 
fires attain temperatures of from 700 C to 
900°C. Wood does not lose strength in the 
same way; in fact its unit strength may increase 
with increase in temperature, owing to the 
reduction in moisture content; a wooden member 
loses strength by reason of the material lost 
through the charring of the surface. It does not 
ignite until a temperature of about 250° C is 
attained, and thereafter chars about | in of depth 
in 40 minutes at normal fire temperatures. 

The metals have a high thermal conductivity 
and consequently the dimension of structural 
members made of steel or aluminium have little 
bearing on their fire resistance; this is not the 
case with timber, because wood has a low thermal 
conductivity, the thicker the member the less 
heat there will be to liberate inflammable gases 
in the middle of the timber and the less danger 
there will be of the timber burning through. 

In addition, metals readily expand under the 
influence of heat. This gives rise to severe 
side pressures in masonry walls, leading to 
fracture and subsequent collapse of walls, 
floors and roofs, perhaps without warning. 
The threat of such sudden building collapse is a 
severe hindrance to fire fighting and may prevent 
effective action within the building. War time 
experience showed that walls of sufficient resist- 
ance to contain fires successfully have been pulled 
down through the distortion of incombustible 
roof structures, while timber roofs have in many 
cases left the walls unharmed. 

Curve A on the graph is a time-temperature 
curve and is devised, as far as possible, to be 
analogous to the conditions obtaining in a 
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building fire; the ordinates (with scale on the 
right-hand side of the graph), indicating the 
temperatures attained at any given time after 
the commencement of the fire. 

The ordinates of curve B show the strength of 
mild steel—expressed as a percentage of the 
ultimate breaking strength at normal tem- 
perature—at the temperatures attained at differ- 
ent times after the commencement of the fire 
Curve C gives the same information for a typical 
aluminium alloy. The data upon which curve B 
is based are taken from a paper “Effect of 
Temperature on the Modulus of Electricity and 
other Proerties of Metals ”’ presented by Professor 
F. C. Lea to the Institution of Civil Engineers 
(Proc. Inst.C.E., vol. 209, 1921). 

From what has been said earlier, it will be 
clear that comparative figures for timber can be 
given only in respect of members of specific 
sizes. Further, as the information given relates 
only to tensile tests for breaking strength, the 
comparison must be limited to members for 
which this is a criterion, i.e. ties. Curve D is 
calculated to show the effects of the depletion 
of cross-section corresponding to charring at the 
rate of 1 in in 40 minutes for a 2 in by 4 in tie. 

STRUCTURAL COLLAPSE 

Taking into account factors of safety normally 
employed in design, the failure of fully loaded 
ties would not occur until the strength value 
dropped to about 25 per cent of the original 
Comparing results at this level, it is found that 
times taken to reach failure are as follows: 

Aluminium alloy about 3 minutes 

Mild steel about 64 minutes 

Softwood FE about 29 minutes 

From this it is clear that in buildings of a 
class for which unprotected steel or aluminium 
are acceptable, softwood of a minimum thickness 
of 2in will afford a vastly superior measure of 
fire endurance. To meet more rigorous require- 
ments, fire retardant treatment and/or greater 
thicknesses of material, are the obvious remedy. 
For instance, where columns and beams are 
required to have a fire resistance of one hour, 
it is often provided by encasing steelwork or 
reinforcement with the minimum thickness of 
from | in to I4in of concrete. It seems clear 
from the foregoing that a fire endurance of one 
hour can be assured at less cost by a softwood 
structure, provided the thicknesses used are not 
less than 4in. Additional fire endurance can 
be obtained by increasing the cross-sectional 
area of the timber components. 

Structural collapse adds to the difficulties of 
fire fighting: increases the damage to the con- 
tents; and reduces the salvage value of the 
building shell, the capital equipment and stocks. 
The fire endurance of timber structures is 
generally very considerable. In spite of this, 
whenever timber is suggested for use in a struc- 
ture, the fact which tends to be considered to 





the exclusion of all others is that wood burns 
whereas other structural materials do not. 
Yet timber structures under fire will generally 
fail less quickly than comparable structures of 
unprotected metals or prestressed concrete 
structures, both of which fail quickly and com- 
pletely from the effects of heat alone. 

There have been many heavy fire losses where 
all the building materials were incombustible. 
The loss of strength and excessive distortion of 
metals under heat action are the cause of many 
building failures. In short, fire resistance is a 
property distinct from combustibility and must 
be considered separately. Plainly the terms 
“ fire resistance,”’ “* combustible *’ and “ incom- 
bustible *’ when applied to construction should 
mean more than just resistance to fire con- 
sumption—they should also include the effect of 
heat on materials which causes distortion and 
reduction of load carrying capacity. 

A timber structure is often regarded as 
contributing combustible matter to an existing 
conflagration. It is in this respect that a sense 
of proportion is essential. To assist in this, 
reference is made to the conception of “ fire 
load’ as defined by the Joint Committee on 
Fire Grading of Buildings. The term is used 
to describe the number of British thermal units 
which could be liberated per square foot of 
floor area of a compartment by the combustion 
of the contents of the building and any combus- 
tible parts of the building itself. It is determined 
simply by multiplying the weight of all com- 
bustible materials by their calorific values and 
dividing by the floor area under consideration. 

From data obtained from a number of sources, 
the Joint Committee found that the fire load of 
residential buildings, hotels, hospitals, schools, 
offices and similar occupancies did not exceed 
100,000 Btu per sq. ft. This they designated 
as low fire load. This figure provides a useful 
yardstick to measure the contribution of timber 
construction. For a building with a span of, 
50 ft, the amount of timber in the roof, 
including trusses, purlins and bracing, would 
not exceed about 2lb per sq. ft. Taking the 
calorific value of wood at 8,000 Btu per Ib, this 
is equivalent to a fire load of 16,000 Btu per 
sq. ft, or less than one-sixth of what has been 
defined as a Jow fire load. At the other end of 
the scale, a very high fire load might be as much 
as four or five million Btu per sq. ft. In such a 
case, the timber roof might be adding something 
less than half of 1 per cent to the fire load. 

To sum up, it is submitted that a structural 
timber framework, designed on sound engi- 
neering principles, is at least as good a fire risk 
aS an unprotected metal structure. 

In sound fire protection practice there are four 
basic requirements: the safety of the occupants, 
the contents, the business and the structure. 
It is difficult to find one solid fact which precludes 
the use of timber on any of these grounds. 


Say, 








Superstructure Begun on the Forth Road Bridge 


Work on the new Forth road bridge has reached 
the point where, with the substructure (including 
the foundations and the anchorages) virtually 
complete, the first steelwork of the superstructure 
has been put into position. 

This first item of steelwork consisted of the 
base sections of the north main tower—two outer 
sections weighing each 17} tons and an inner 
section of 15 tons. The illustration shows the 
first section being lowered on to the holding 
down bolts on the pier. 

All but 2 ft 7 in of the bases of the towers on 
the north and south piers will be bedded in 
concrete and both towers will be built up to a 
height of 505 ft above sea level. The manufac- 
ture of the towers was described in ENGINEERING 
for 20 May last (vol. 189, p. 688). Each tower 
comprises two towers made up of 33 welded 
boxes of high tensile steel, each about 47 ft 6 in 
long, up to 12 ft wide and 5 ft deep, and having 
a maximum weight of 344 tons. After cleaning 





by grit blasting, followed by metallisation and 
painting, the sections will be lifted by climbing 
crane and bolted together to form the towers. 
In all, 132 sections will be used. Transport to 
the site, metallisation and erection of the tower 
sections will continue over the next few months 
and it is expected that a major part of the tower 
steelwork will be completed by the end of the year. 
Then will begin the work of spinning and 
anchoring the cables, and erecting the decking. 

The Forth road bridge, with its span of 
3,300 ft between the towers and side spans of 
1,340 ft each, will be the longest suspension 
bridge in Europe. Mott, Hay and Anderson, 
in conjunction with Freeman, Fox and Partners, 
are the consulting engineers, and the late Sir Giles 
Gilbert Scott was the architect. The contractors 
for the foundations and anchorages for the main 
span are John Howard and Company Limited 
and the superstructure is being fabricated and 
erected by the ACD Bridge Company. 





Lowering the first base section on to the holding 
down bolts on the north pier, with the famous 
Forth railway bridge in the background. 
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Saharan Oil Goes to Market —- 


State participation in many 
private exploration compan- 
ies, and the wide distribution 
of financial risks, introduce a 
new competitive element into 
the French oil industry which 
may force out the international 
companies. 


Bb hee FRENCH Government has recently moved 
into the oil business in a big way. The 
central state-controlled organisation for this 
purpose is the Union Générale des Pétroles 
which has been given the job of transporting, 
refining and distributing Saharan oil in France. 

The financial set-up is complicated. The UGP 
will be owned by the Régie Autonome des 
Pétroles, the SN Repal and other state-controlled 
companies concerned with oil in French Africa. 
The initial capital of UGP is reported to be 
only about £10 million, of which French state- 
participation accounts for around 60 per cent 
and the rest represents a controlling interest of 
the French affiliate of Caltex. The Bordeaux 
refinery of Caltex and its distributing system in 
France becomes, in effect, part of the State 
network. The refinery treated just over one 
million tons of crude last year and the Caltex 
pumps handled rather less than 4 per cent of 
all French retail sales. 

The 60 per cent of the French share of the 
capital is quite simply split three ways. About 
one-third is held by the body responsible for 
administering oi! research and production, the 
Régie Autonome des Pétroles, whose principal 
officials take charge of UGP. Another third 
goes to SN Repal, the state-owned body which 
has a half share in the oil and gas wells of 
Hassi-Messaud and Hassi-R’Mel in the Sahara. 
The rest is held by four companies under the 
control of the state-owned Bureau de Recherches 
de Pétrole. These four include the Acquitaine 
Company which is now exploiting the natural 
gas field at Lacq in south-west France. 

That briefly is the framework within which 
State enterprise is now operating in the French 
petroleum industry. Its ramifications are ex- 
tremely complicated and are carried on by a 
number of holding and finance companies 
known as REPs. The three initials stand for RE- 
cherches Pétroliéres. 

TAX FREE ENTERPRISE 

The first REP was formed at the end of May, 
1954, under the auspices of three banks—the 
Banque de Paris et des Pays Bas, the Crédit 
Commercial de France and the Crédit Lyonnais. 
Two oil companies, Antar Peétroles de l’Atlan- 
tique and the French BP were also involved. 
The new concern was called Finarep. Essentially, 
Finarep is a holding company with a difference. 
The difference is that its profits are tax free, 
interest On money invested is guaranteed by the 
State and it can call on the resources of the 
official Fonds aux Soutien Hydrocarbures. 
Setting up of Finarep had to be approved by 
special decrees both of the Ministries of Finance, 
and of Industry. The activities of Finarep are 
spread through a number of companies and 
organisations engaged in the search for, or 
production of, oil in France itself, Algeria, 
Tunisia and Morocco. But all this is the 
straightforward side of the story. The tie-ups 
between Finarep and other state-controlled 
bodies are, to say the least, somewhat involved. 
Finarep holds 20 per cent of the capital of 
REPGA, and 10 per cent of a long list of com- 


panies including Pétrorep, Safrep, Cofepa, 
Coparex, Omnirex, Péchelbronn-REP and 
Petrosarep. 


The wide range of these holdings and their 
small size means that Finarep is linked to a 
large number of bodies without in any way 
controlling them. The holding of shares and the 


voting rights attached to them is strictly regulated 
in all the REPs. The fact that tle State has 
guaranteed a minimum dividend of 5 per cent 
right up to the end of 1967 has, however, made 
them an extremely popular proposition on the 
Paris bourse. Finarep shares, issued at LONF 
in 1956, now stand at ISNF. With the capital 
it has obtained from its various issues Finarep 
has bought an interest in other concerns in the 
oil business. These include SNPA, Esso-REP, 
CREPS, and others operating in Gabon and 
the Congo. 

The basic principle for the management of the 
REPs is the wide spreading of risks in a financial, 
geographical and political sense. Although 
Finarep is the oldest, three other Reps are gener- 
ally bracketed with it as being leading organisa- 
tions in the petroleum industry. These are 
COFIREP (Compagnie Frangaise de Recherches 
Pétroliéres), GENAREP (Compagnie Générale 
de Recherches Pétroliéres) and REPFRANCE 
(Compagnie Francaise pour le Financement de 
la Recherche et Exploitation du Pétrole). All 
of these hold shares in the same group of state- 
controlled producing and exploration companies. 
The big oil finds in the Sahara have greatly 
increased the value of these concerns. They 
have also made the directors of the REPs more 
ready to invest in new companies working in 
areas that have not yet produced any very definite 
signs of oil or natural gas. The fact that hold- 
ings are small means that no one concern stands 
to lose too heavily if hopes are not realised. 

One interesting feature of the REP technique 
is that it enables the State to participate in what 
is essentially a private company. Pechelbronn- 
Rep for example has Pechelbronn, the mining 
and development company, as its main share- 
holder, but Finarep, Cofirep, Generep and 
Repfrance all have 10 per cent holdings. 

The main task of the UGP and its constituent 
parts is the refining and marketing of Saharan 
crude. The Caltex refinery and distribution 
system will clearly not be adequate to carry out 
the whole task. At the present time it is not 
clear how the oil companies will fit into the 
general picture. Four principles have been laid 
down by the Government for the marketing of 











Some Petroleum Exploitation Companies in which French State 
and Private Capital Participate 
P ) 
| Some Percent- 
Organisation Capital in N.F. Shareholders age | 
CAREP-—-Societe 10,000 SN Repal 33 
Algerienne de Algerie 20-02 | 
Recherche et BRP 14-43 | 
d Exploitation Confirep $5 | 
Pétrolieres SNIP 4.97 } 
Others 22:58 | 
} 
| 
| Esso-REP 35-1 millions Esso Standard 
j Societé Esso de / 89 
Recherches et BRP 5-45 
d’Exploitations Firarep 1 
Peétrolieres 
FRANCAREP 125 millions Saint-Gobain 1-60 
Compagnie Finarep 3-98 
Franco- Repfrance 3-70 
Africaine de Rothschild 1-44 
Recherches Lambert 1-28 
Petrolieres Worms 1-22 
Cofimer 2-40 | 
Genarep 1-17 | 
Confirep 7 60 | 
SEREP—Societe 94 millions BRP 54-7 
de Recherches et Finarep 10 
d’ Exploitation Confirep 5 
des Peétroies du 
Cameroun 
| CREPS 200 millions RAP 25-5 
| Compagnie de BRP 45 
| Recherches et Repal 4°87 
d’ Exploitation Finarep 1-63 
de Petrole au Confirep 3 | 
| Sahara “Shell” Sahara 32:375 | 
| | 
| SN REPAI Algérie 40-51 | 
Societé BRP 40-51 
Nationale de Confirep $-33 | 
Recherche et Genarep 409 i 
d Exploitation Finarep 3-78 | 
| des Pétroles en Repfrance 2:78 
| Algerie Banque de 
France 0-45 
| Cofimer 0°53 
| J 
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Success with Saharan oil exploration has injected 
a new vitality into the French oil industry. 
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Saharan oil. These are— 

(1) Oil produced in the franc zone must for the 
most part be sold in the franc zone. 

(2) A * sufficient share of the French market 
must be left to those companies which had set 
up modern refineries and distribution systems 
in France before the Saharan discoveries. 

(3) These companies will be invited to enter into 
contracts with the producers of oil in the franc 
zone, so that “a reasonable share of the 
country’s supply should be reserved for each 
of the sectors of franc zone production... 
whatever the pattern of traditional imports 
may have been.” 

(4) The UGP will be free to compete commerci- 
ally with the established distributors without 
any discrimination in its favour. 

Ail this certainly means increased competition 
in France. The French technicians are clearly 
sold on the view that the industry must expand 
and that there must be no slackening off in the 
search for oil in French territory. The idea of 
possessing abundant energy is one that has a 
special appeal in a country which was short of 
coal when that fuel was the leading energy 
source. But perhaps the biggest factor in the 
situation is the desire to use Saharan oil and 
gas in the industrialisation of Algeria. The 
rapid raising of living standards in North Africa 
through industrialisation is the key factor in 
French policy. But it would clearly be unwise 
to develop franc zone oil at the cost of antagonis- 
ing the international oil producers, especially the 
Americans. Even the ingenious system of 
finance by REP is not likely to produce all the 
capital necessary for development. Some out- 
side capital will be required. The UGP may 
have produced a neat solution of the problem of 
State participation in the oil industry, but there 
remains the much harder task of backing out of 
commitments with the international companies 
without offending their Governments. This, 
together with the political problems to be solved 
in Algeria, add up to a considerable headache 
for the French Government. 
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Private Enterprise 


Bhp E research and development facilities at 
the Nuclear Research Centre of C. A. Parsons 
and Company Limited, are being brought to 
bear on advanced techniques having wide 
technological implications in nuclear power 
generation plant. Work is undertaken for the 
parent company, for The Nuclear Power Group 
(TNGP) and its member companies, for the 
United Kingdom Atomic Energy Authority and 
for other government and industrial concerns, 
both in Great Britain and abroad. Dr. B. C. 
Lindley, leader of the Future Studies Section, 
reports on some aspects of the research pro- 
grammes related to four classes of reactor: 
natural-uranium fuelled; advanced thermal types; 
the high-temperature gas-cooled system; and the 
fast reactor. 


Natural Uranium Fuelled Reactors 


Considerable effort has been devoted to the 
performance of the metallic-urantum magnox-clad 
fuel element. As is well known, the result was the 
polyzonal spiral fuel element which has been adopted 
for all the present generation of CEGB reactors and 
for the similar reactors being built in Italy and Japan 





Fig. 1 Steam-cooled test facility for 400 lb per 
sq. in, 900° F, 8,000 Ib per hr mass flow. 


(H. L. Ritz: * The Polyzonal Spiral Fuel Element,” 
Geneva, p. 48). Although these reactors represent 
a considerable advance in design from the original 
Calder Hall concept further gains are possible while 
retaining the same fuel and cladding materials 
Continuing intensive development is taking place 
based on variations in geometrical configuration, 
and improvements in the heat transfer performance 
have been incorporated in the elements specified for 
the CEGB Dungeness station, the contract for which 
was recently awarded to TNPG 


Improvements in Metallic Fuels 


Metallic uranium fuel will be used throughout 
the life of the present large-scale power reactors; 
that is, for at least the next two decades. The 
mechanisms affecting the permissibie power rating 
and operating life are not yet fully understood. 
The damage due to neutron irradiation may be 
reduced, for example, by careful control of the 
structure and by alloying To investigate such 
effects an irradiation programme has been prepared, 
in consultation with TNPG, and it is proposed, in 
collaboration with AGIP—Nucleare and CNRN, that 
facilities available in the Italian ISPRA-1 reactor 
should be utilised. This reactor is of the Argonne 
CP-5 type, moderated and cooled by heavy water: 
the unperturbed maximum thermal flux is 5 10"* 
neutrons per sq. cm per sec with a corresponding 
power of SMW. The initial programme will consist 
of an investigation of the two primary effects of the 
neutron bombardment of uranium metal: growth and 
swelling. Growth is the overall change in shape 


which shows a maximum at around 200°C and is 
negligible at above 500° C, there being little change 
in density during the process. Swelling occurs at 
above 400° C and is due to the formation of bubbles 
of fission product gases (predominantly xenon and 
krypton) and the subsequent expansion of these 
gases within the uranium lattice, a significant decrease 
in density accompanying this process. The effects 
of thermal cycling, grain size and alloying on the 
growth at 200°C and swelling at 550°C will be 
studied 


Advanced Reactor Types 


A number of reactor systems are currently being 
investigated to enable the type of reactor which 
will succeed those now being built to be selected 
Some of the possibilities are variants of the advanced 
gas-cooled reactor (AGR), an experimental version 
of which is now being constructed at Windscale, 
and the steam-generating reactor Teams at the 
Nuclear Research Centre are engaged on theoretical 
and experimental work connected with these systems 

The characteristics of the reactor coolant play an 
important part in determining the power density in 
a reactor core and, among others, two-phase coolants 
could have a major bearing on reactor development 
bringing reductions in capital cost 
Two-Phase Heat Transfer 

Gas as a reactor coolant suffers from two 
fundamental disadvantages: the low heat transfer 
coefficient requires the use of high velocities, and the 
low specific heat the use of high pressures. The 
performances of a suspension of fine solid or liquid 
particles in a gas is considerably better than that of 
the gas alone, since both the heat transfer coefficient 
and effective specific heat are increased. Experi- 
mental work has been carried out with suspensions 
of graphite powder in carbon dioxide and on the 
effect of spraying water into a simulated steam- 
superheating reactor channel. The effect of particle 
or droplet size on the mechanism of heat transfer at 
the surfaces of the fuel element and within the 
suspension will be further investigated with the rig 
shown in Fig. 1 The problem is complicated in 
one case by the reaction of graphite and carbon 
dioxide at high temperatures; the provision of an 
alternative large active surface for the C + CO, = 2CO 
reaction by the graphite suspension in the coolant 
could have the effect of reducing mass transfer of 
graphite from the reactor core. In the case of liquid 
droplets the effect of complete evaporation within 
the reactor channel has to be considered 


High-Temperature Gas-Cooled System 


A later stage in power reactor development will 
be based on a high temperature gas-cooled reactor; 
a number of concepts are being investigated with 
particular emphasis on proving fuel elements and 
materials for operation at very high temperatures 
under reactor conditions. Work is in progress for 
the Dragon high-temperature reactor project now 
under construction at the Atomic Energy Establish- 
ment, Winfrith, Dorset The heat transfer and 
pressure loss characteristics of fuel elements basically 
similar to those for the Dragon project, but with 
different forms of gas channel and extended surface, 
have been obtained. Details of the Dragon seven 
element experimental plant, due to be commissioned 
at the Nuclear Research Centre by the end of 1960 
have already been given (Atomic Review, 3 June 
60). In this plant seven full sized electrically-heated 
fuel elements will be operated under reactor con- 
ditions of temperature, pressure and heat output 
By the time the specification of the reactor has to be 
frozen, this plant will have provided advance informa- 
tion about the performance of the selected core 
design, the operation of the circuit and the reliability 
of the components under normal and emergency 
conditions. A continuing programme will provide 
further data 


Randomly Packed Pebble Bed 


All studies and actual designs of fuel elements have 
to date been based on the concept of individual 
charge and discharge of the fuel rod cluster or 
assembly. An attractive way of increasing the 
surface area of the fuel element and at the same time 
allowing flexibility in charge and discharge is to use 
fuel spheres in lieu of rods or clusters. The heat 
transfer properties of a randomly-packed bed of 
spheres enable outlet gas temperatures closely 
approaching the maximum surface temperature to be 
achieved for acceptable pressure loss. By a suitable 
choice of diameter the heat conduction temperature 





Atomic Review 


drop within the fuel at high ratings can be kept low 
enough to prevent excessive fuel temperatures 
without the mechanical complications which accom 
pany such alternative forms as thin plates, clusters of 
slender rods or thin annuli. A regenerative method 
has been developed for obtaining the heat transfer 
performance of randomly packed sphere beds 
Indirect tests are necessary on account of the difh- 
culties of simulating internal nuclear heating and of 
measuring mean surface temperatures. Under test 
two sphere beds, placed on each side of a heater as 
shown in Fig. 2, are used as regenerative matrices 
Gas is blown through the system in alternate direc 
tions, the flow direction being reversed at a controlled 
frequency Mean surface temperatures and heat 
transfer coefficients can be deduced from gas tempera- 
ture-time curves. Results have been obtained for 
spheres of small diameter and at low Reynolds 
numbers; modifications of the system, to obtain 
performance data for spheres of larger diameter 
(from 0-5 to 2-5 in) and at high Reynolds numbers, 
are being studied 

If nuclear reactors operating at temperatures 
higher than are acceptable by rotating machinery in 
steam or gas turbine plant become feasible, direct 
generation techniques are attractive; these methods 
for electricity production are being studied 


Ceramic Cladding and Matrix Materials 


The requirements of ceramics for use as cladding 
or aS a matrix for dispersion-type nuclear fuels are 





Fig. 2 Regenerative heat transfer rig for two 
randomly packed spherical fuel beds 


exacting. Compatibility with fuel and coolant, 
strength at high temperatures, high thermal conduc- 
tivity and good thermal stress resistance are essential; 
low neutron absorption is desirable. Refractory 
carbides have high thermal conductivities and high 
resistance to thermal stress. The majority of carbides 
have melting points greater than 2,000° C and are 
difficult to sinter; the usual method of fabrication 
has been to incorporate a bonding material, for 
example cobalt, in cemented tungsten carbides and 
clay in silicon carbide refractories. For this reason 
the intrinsic mechanical properties of carbides have 
seldom been determined, the values obtained being 
influenced by the bonding material 
Silicon Carbide 

As a potential high temperature reactor material 
silicon carbide, on account of its high thermal conduc- 
tivity, low density, low neutron absorption and 
compatibility with the possible coolants (including 
carbon dioxide and steam), is of considerable interest 
In common with other carbides fabrication is difficult; 
silicon carbide decomposes without fusion and even 
at 2,000°C sintering gives low density material. 
Methods of fabricating high density self-bonded 
silicon carbide, including hot-pressing and silicon- 
impregnation, are being developed The mechanical 
properties of silicon carbide are compared with other 
ceramics in Table I; the final column shows the 
calculated heat flux-rupture limits for steady heat 
transfer, from which it can be seen that the perform- 
ance, for the same thickness of material, is only 
exceeded by graphite. Since silicon carbide is 
considerably stronger than graphite much thinner 
sections can be used 
Fast Reactor Fuels 

Fast reactors are important in the economic 
development of nuclear power on account of their 
ability to make the most efficient use of plutonium 
fuel produced in the large natural uranium reactors 
A fast reactor core is characterised by an exceptionally 
high power density, necessitating fuel of thin section 
and large surface area for heat transfer, unless the 
permissible maximum temperature in the fuel can be 
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Taste 1.—Properties of Silicon Carbide Compared with Other Ceramics 


Struction of an 
reactor. 


experimental gas-cooled marine 
The reactor would be built on shore and 
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monocarbide is an attractive fuel for such highly-rated 
reactors, because of its high melting point, high den- 
sity, good thermal conductivity and compatibility 
with liquid sodium, which is the most probable choice 
of coolant. A comparison between metallic uranium, 
uranium oxide and uranium carbide is given in 
Table If. There is therefore considerable interest in 
extending the data on the physical and chemical 
properties of carbide fuel and, in association with 
the UKAEA Dounreay Establishment, techniques 
for producing suitable specimens are being devel- 
oped. Fabrication by the normal methods used in 
ceramic manufacture (that is, cold pressing and 
sintering, or hot pressing) does not normally yield a 
product of sufficiently high density. 


Approaching Theoretical Density 


A skull-casting process has been developed which 
produces sound specimens with greater than 98 per 
cent theoretical density. The carbide is arc-melted 
in a tilting water-cooled copper crucible and poured 
into a pre-heated graphite mould. Physical and 
chemical properties are being measured and, in parti- 
cular, the effect of varying the carbon content on the 
thermal conductivity and thermal stress resistance is 
being studied. Fig. 3 shows the mictostructures of 
material with different carbon contents; (a) has too 
much uranium and (c) too much carbon, and either 
would produce undesirable effects on irradiation; 
(b) is the chemically-correct structure. 





Notes and News 


European Power Demonstration Programme 


An immediate start must be made in building a 
limited number of nuclear power plants of various 
kinds on a fully industrial scale in order to acquaint 
the operators as well as the constructors with the 
novel techniques. These words were not spoken by 
some American Atomic Energy Commissioner four 
years ago, but by M. Etienne Hirsch, president of 
Euratom, addressing the European Parliament in 
May this year. Euratom is determined to have the 
knowledge and facilities available for the large scale 
construction of nuclear power stations: by 1980 
40,000 MW(e) installed nuclear generating capacity 
will be needed at the most conservative estimates. 
It is interesting to note that M. Hirsch spoke four 
months affer the virtual collapse of the US-Euratom 
project for building a series of power stations of 
American design (“German Programme Reduced 
to Nil,” Atomic Review, 29 Jan.’60). 


Euratom to Participate in Marine Projects 


In order to avoid duplication in marine reactor 
development, undertaken by most maritime nations, 
it is felt that Euratom could act as a coordinating 
body. Below is Euratom’s report on the present 
status of reactor projects in various countries, and 
the extent to which Euratom is likely to participate. 
In addition to coordination, Euratom’s participa- 
tion in a project would make the resources of 
important research facilities such as Ispra and 
Petiten available to private companies, in addition 
to any financial assistance. 

Belgium: With the aid of the Centre d’Etudes 
Nucléaires at Mol, Belgian industry intends to 
develop a pressurised-water reactor in which the 


moderator contains a variable quantity of heavy 
water. : 
Germany: Under the aegis of the Federal Ministry 


and in collaboration with the German shipyards, 
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Fig. 3 
carbon contents (by weight), from left to right; 
(a) 4:5, (b) 4-8, and (c) 5-1 per cent. 


Uranium carbide 


microstructures, with 


five German firms are in intense competition not 
similar to those in the United Kingdom. Siemens, 
collaborating with Westinghouse, propose a 70 MW 
(t) pressurised-water reactor, while the AEG group 
plans a_ boiling-water reactor based on General 
Electric experience. A _ third project, originating 
from Deutsche Babcock and Wilcox, uses an advanced 
gas-cooled reactor; the Brown Boveri—Krupp group 
their high-temperature gas-cooled reactor. The 
Gesellschaft fir Kernenergieverwertung in Schiffbau 
und Schiffahrt (GKSS) placed an order 18 months 
ago with INTERATOM (a_ subsidiary of Atomics 
International and Demag) for an OMR_ marine 
reactor study. As the result of an interview on 
30 May between the Federal German Minister for 
Nuclear Power, Professor Balke, and the European 
Commissioner, Mr. de Groote, it was agreed that 
Euratom might take part in the latter project, and on 
24 June, 1960, a meeting was held in Hamburg 
between experts from Euratom, the Federal Ministry 
and GKSS to plan a programme and to agree on the 
extent of Euratom participation. Euratom may also 
contribute to the simulated rolling and pitching 
tests, and the health protection research carried out 
by GKSS at Geesthacht. 

France: Some time ago, the French Atomic 
Energy Commission (CEA) and the Secretary of 
State for the Merchant Navy proposed that Euratom 
participate in a research programme on the con- 


the reaction products are continuously 
(N. S. Corney, W. Marsh and J. Wright: 
** Experimental Techniques in the Study of the 
Reaction Between Carbon Dioxide and Graphite 
Under Irradiation,” AERE—-M667.) 

Temperature Dependence: Below 600° C the forma- 
tion of carbon monoxide from the carbon dioxide 
with graphite reaction is virtually independent of 
temperature, but above 650°C the thermal de- 
composition of surface oxide takes place and the 
mass-stransfer rate increases. (H. B. F. Gow and 
W. R. Marsh: ** Temperature Effects on the Radia- 


removed. 


tion Induced Reaction of Carbon Dioxide with 
Graphite,” AERE—R3194.) 
Instrumentation for Stability Experiment 

Nearly thirty engineers will be engaged for 


18 months on the design of control room equipment 
and instrumentation for the Atomic Energy Author- 
ity’s Intermediate Current Stability Experiment 
(ICSE), successor to Zeta. The contract was 
awarded to the Solartron Electronic Group, who 
will be assisted in certain phases of the design work 
by Gresham-Lion Electronics 


Advanced SNAP by Martin Nuclear 


Having demonstrated the feasibility of electrical 
generation from the decay heat of radioactive 
isotopes in two experimental models SNAP 1-A and 
SNAP-3, the Martin Company have now received a 
contract to extend the technique to a working model. 
The device, as yet unnamed, will be used to power 
an unmanned weather station that will record 
temperature, wind speed, wind direction and baro- 


metric pressure. A comparison of the various 
models is shown in the table below: 

SNAP 1-A SNAP-3 Advanced Model 
Power 125 W 75 WwW SW 
Life 1 year 1 year 2 years minimum 
Isotope Cerium 144 Polonium 210 Strontium 90 
Weight 175 Ib 4 |b 1,680 ib with 

shield 


So far eight generators have been built in the 
SNAP-3 programme, three of which operated on 
isotope fuel, the others were electrically heated. 
The first fuelled unit of the SNAP 1-A design will 
begin tests early in 1961, while the weather telemetry 
station is scheduled for operation at the end of 
1961. 


Reactor Notes 


Reactor for Brunel College: \t is suggested that 
Brunel College, Acton, will acquire a research and 
training reactor during the 1964-68 building pro- 
gramme 

After Oldbury, Wylfa Head: The latest CEGB 
selection for a nuclear plant site is at Wylfa Head, 
Anglesey. If approved, construction is unlikely to 
start before 1963. 

B and W Test Facility Plan Abandoned: Negotiations 
between the Babcock and Wilcox Company, New 
York, and the USAEC for the leasing of test space 
in a reactor that would have been owned and operate 
by Babcock and Wilcox have been discontinued. 
Apparently there is no longer a shortage of reactor 
test-space in the United States. (Atomic Review, 
29 Jan. 60.) 

Recent Criticalities: Venezuela 
recently brought their first 


and Israel have 
reactors to criticality. 


Israel has a 1 MW reactor of AMF design, Venezuela’s 
is a 3 MW General Electric-General Nuclear Engi- 
neering reactor; both are of the pool type. 
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Research Laboratories, Leatherhead, Surrey 
L HEAT TRANSFER SECTION 


CHEMICAL ENGINEERS 
MECHANICAL ENGINEERS 
and PHYSICISTS are required with a 


sound knowledge of mass and heat-transfer The work will 








consist of making a scientific analysis of the performance of 
large plants, with the bject of improving efficiency and 
developing accurate design methods There is ample scope 
for both fundamental and applied research and good experi 


mental facilities are available 


Applicants should have an honours degree and, for the 
higher grades, considerable research experience in this field 
Applications from newly qualified graduates wi also be 
weleome 


Salaries according to duties and responsibilities will 
be on scales within the range £570-£1870 p.a. 


pportunities for promotion to higher 
grades Where ne ry nsideration may be given f 


financial assistance towards house purchase 











Central Electricity Generating Board 
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OER CERLA AEE TO  ENEESS PROG ERNE er 


PUBLIC APPOINTMENTS 


AIR MINISTRY 


AIR MINISTRY Works Designs Branch requires 
in LONDON CIVIL ENGINEERING DESIGNER 
DRAUGHTSMEN wit! adequate training and 
drawing office experience in one r more f the 
following 

(a) Roads, pavements, earthworks and storn 

water drainage 
(6) Foul drainage and sewage disposal 
(¢) Water supply and distribution 
Some site experience and possession of recognised 


technical qualification an advantage Financial 
assistance and time off may be allowed for recognised 
courses of study Promotion and pension prospects 
Five-day week with 15 days paid leave per year 
initially Salary ranges from £680 (at age 25) to 
£900 per annum. Commencing salary dependent 
on age, qualifications and experience Applicants 


who must be natural born British subjects, shoul 
write to AIR MINISTRY, W.G.d. LACON HOUSH 

THEOBALDS ROAD, LONDON, W.C.1, or apply 
to any Employment Exchange quoting King’s Cross 
3746 giving age, details of training, qualifications, 
full particulars of former posts held and copies of 
any testimonials. Candidates selected will normally 
be interviewed in London and certain expenses 
reimbursed G BRD 


AUSTRALIA 
ENGINEERS, METROPOLITAN WATER, 
SEWERAGE AND DRAINAGE BOARD OF 
NEW SOUTH WALES 


Applications are invited fron graduates 





dipiomates (preferabl unde 1) year f age) 
Engineering for appointment to the Engineering Staff 
of the Metropolitan Water, Sewerage and Drainage 
Board of New South Wales Because of a " 
dation difficultic vacancies exist ni for single 
men and married men without children 

Minimun mimencing salar £A1242 p.a. for 
diplomate and L£AlSZ00 pa. tf i graduate, witl 
incremental progression subject t satistactor 
ReTVice 1 tAvn pa Progres n bevond thi 
rate is by appointment as vacancies arise 

The main requirement is f Civil Engineers 
who have just completed training but consideration 
will als be given t those wit! i" periet and 
to graduates and diplomates in Mechanical, Electrica 
and Chemical Engineering 

Superannuation Scheme (rood jira meliti 

Successful applicant wi tw ! sted’ for tra‘ 
under the Assisted Passage Scher lhe t f 
the passage is £10 per adult 


For further particular ane pplication rn 
please write t AGENT GENERAL FOR NEW 
SOtTH WALES YO STRAND. LONDON WwW 









AUSTRALIA 
ENGINEERS ARCHITECTS 
NEW SOUTH WALES 
PUBLIC SERVICE 


QUALIFICATIONS 


Appropriate Degree, Diploma or Institute member 
ship (by examination) 
SALARY 

Fro \ .. @ tA ’ ( neing Ta 
‘ rding t jualification std @XY len } mi 
ti | n ur alar 1 t LA 1) and 
beyond 
EXPERIENCE 

Civil, Mechanica amd Klectrica 

arch tur design and per i 
will t n New Sou 


1 whl atiy 





ami arch t includir lan water 
Ipy . and bridge natructior 
building i the construction of «school 





hospitals and other public building 

Subject t itisfactory medical report the owe 
ful applicant and family under the age of 19 year 
will be nominated to travel undet the Assisted Passage 
scheme t New South Wale 

Further taille and copies of application forn 
btainable from AGENT GENERAL FOR NEW 
SOL TH WALES nal “TRAND LAINTION 
Wt Applications close AUGUST, 10m 

‘ is 


CHEMISTS, MATHEMATICIANS (includ 
ing STATISTICIANS), METALL UAGISTS, 
MECHANICAL am! ELECTRICAL ENGIN. 
EERS, AND PHYSICISTS (incinding B10- 
PHYSICISTS) (imen and women 

Required for RESEARCH and DEVELOPMENT 
ESTABLISHMENTS of WAR OFFICE at various 
l ati ling be ‘ " 








t inclu ‘ ak Kent Byfleet 
Cher and) =6‘Tolworth Surr s bury ne 

Essex Chri hurch and Farnborougl Hant 

Salisbury Wilt Cornwall Appolntiment ir 
grades of (4) SENIOR SCIENTIFIC OFFICER 
tiv wel Th Lf st) trie 1145 Starting sar’ 
‘ ling ex ene Wormer rate the 
same by 1061 Superannuation under F.SS.1 

with opportuniti for candidate imder 31 " 
pete for established (pensionable) post tor 2nd 
Class Hons i r equivalent required, and for 


‘) minimum ag 27 and at least year post 
vraduate re arch experience Forms from TRCH 
NICAI AND SCTENTIFIC REGISTER h 
MINISTRY OF LABOUR f KING STRERT 
LONDON SW juoting A. SOO/OA ‘ 4 
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OOCOCOOOOOCOOCOOCOCOCOCOCO OCOOTCOCOOCOOCOCO000000000000 
The following 
PHYSICISTS 


are required for a test team to operate the British Nuclear Prototype 


Propulsion Machinery, situated at Dounreay, Caithness, Scotland : 


ONE HEALTH AND SAFETY PHYSICIST 
ONE SENIOR HEALTH PHYSICIST 
ONE JUNIOR HEALTH PHYSICIST 


The first two are senior appointments and applicants should have had previous experience 
in the field of Health Physics. In the case of the Health and Safety Physicist, practical 
experience in the operation of reactors is a requirement. 

The Company operates a contributory pension fund and applications giving full details 
should be sent to: 

The Manager, Mar'ne Propulsion, 

Research and Development Dept., 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED, 


Naval Construction Works, Barrow-in-Furness, Lancs 



















THE ROYAL COLLEGE OF SCIENCE AND 
TECHNOLOGY, GLASGOW 


(In affiliation with the University of Glasgow) 


DEPARTMENT OF MECHANICAL, CIVIL 


AND 


CHEMICAL ENGINEERING 


Applications are invited for the following posts: 
(a) SENIOR LECTURER —Servomechanisms and Control Engineering 
(b) SENLOR LECTURER —Structural Engineering 
(c) SENIOR LECTURER— Engineering Drawing. 
(d) Strength of Materials and Elasticity. 
AND ASSISTANT LECTURER—Applied Mechanics 
Engineering Drawing. 

Thermodynamics 

Production Engineering 

Chemical Engineering 


ve 


(9) 
(h) LECTU 
(+) 
In general, applicants should have an 
qualifications, with teaching and/or research experience. 


Honours Degree and professional 


Excellent research facilities available. 

Senior Lecturer, £1900 by £75 to £2275. 

Lecturer, £1050 by £50 to £1400 by £75 to £1850, 
Assistant Lecturer, £800 by £50 to £950, 

Family Allowances and F.S.8.U. 

Full details of each post and forms of application may be obtained from 


the SECRETARY OF THE COLLEGE, GEORGE STREET, C.1,. 


Salary scales 
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QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 


SURREY EDUCATION COMMITTEE 
KINGSTON TECHNICAL COLLEGE 











FASSETT ROAD, KINGSTON-UPON.- Applications are invited for the post of LECTURER 
IN THE DEPARTMENT OF CIVIL ENGINEER 
THAMES ING. Applicants should have had at least two vears 
f Civil ' i practice Experience in 
Required Ist September, or as soon as possible teaching and re i will be an advantage. Tenable 
thereafter lat October 1960 Salary scale: £1050 by £50 ¢ 
DEPARTMENT OF ELECTRICAL ENGINEER £1400) by £75 to £1550 (efficieney bar): by €75 tc 
ING £1550, plus London Allowance £60. F_S.8.U_ partici 
Lecturer in Electrical Engineering Candidates pation and family allowance of £50 for each child 
should possess a degree in Electrical kngineering and Application forn btainable from the REGIS 
appropriate professional qualifications, with teaching rFRAR, QUEEN MARY COLLEGE, MILE END 
and = industrial wo oresearch experience Salary ROAD. E.1. to be returned by AUGUST 22nd. ¢ ( 
Burnham Technical Scale 
Further particulars from Principal on receipt of 
stamped addressed envelope C 715 
NATIONAL COAL BOARD 
CLYDE NAVIGATION TRUST 
NORTH EASTERN DIVISION 
HYDROGRAPHIC SURVEYOR 
DEMONSTRATORS juired in Technical Sales 
Applications are invited, from suitably Service ft ¥ kxshire Sales Rewie t ' and 
jualified candidates for the post f help boiler house staff, chiefly at industria Mises 
iivdrographic Survevor on the staff of the in correct peratior f nicl fine t ni pliant 
Crust Wide practical experien in operation of mechar 
Applicants must have experience in taking ally fired boiler and furna sing id fue 
soundings by lead line and by echo sounding necessary, and exper of hand fired plant de 
machine Good draughtsmanship is essen able d know f instruments nt 
tial and applicants should have the ability pert sserit ha 
to plot soundings and to prepare dredging Three posts, based on Sheffield or Leed Salary 
plans and estimates within range TOO-£1150 App t STAFI 
Applicants should state age and = full DEPARTMENT 16 SOUTH PARADI DON 
particulars of education, training and CASTER, by 24th AUGUST (Quote AA/553). © 734 
experience 
The commencing salary will be £995, rising 
to £1240 per annum The successful appli 
cant will be required to pass a medical - a 
examination and become a member of the 
rrustees’ Superannuation Fund 
Applications, which will be treated in 
strictest confidence, should be lodged with RESEARCH FELLOWSHIPS 
the ENGINEER, CLYDE NAVIGATION 
TRUST, 16 ROBERTSON STREET (3 YEARS) IN 
GLASGOW, C2 
GOVERNMENT SCIENTIFIC 
«699 
ESTABLISHMENTS 
Value £1150-£1400 p.a. (Senior) and £800-£1100 pia 
(Junior) A very wide range of topic especially 
ROYAL TECHNICAL COLLEGE in the PHYSICAL SCIENCES: also several vacan 
cies in various branches of BLOLOGY. Qualifications 
SALFORD normally first or second ixs honours degre 
evidence of high standard of ability in research and 
DEPARTMENT OF MECHANICAL at least 2 years’ post-graduate research experience 
(3 years for Senior Fellowships N ige limits 
ENGINEERING F.S'S.U.— Write CIVIL SERVICE COMMISSION 
; 17 NORTH AUDLEY STREET, LONDON, Wil 
Applications are invited for appointments in this for application fort ioting S/5060/60 72 











APPLEBY - FRODINGHAM STEEL COMPANY 


SCUNTHORPE, LINCOLNSHIRE 


invite applications for 


SENIOR DESIGNERS 


also 


SENIOR & JUNIOR DRAUGHTSMEN 


for general engineering work 

Experience with plant for Iron and Steelworks would be an advantage but 
is not essential. 

Permanent situations with good prospects of advancement for men with 
initiative and ability 

Staff Pension Scheme, welfare and sports facilities are available. 

Apply, giving age, full particulars of previous experience and technical 
qualifications to the CHIEF ENGINEER. C 633 





a 











OF ADVANCED TECHNOLOGY as 


LECTURERS IN MECHANICAL ENGINEERING 
Applicants should have an honours degree, or 

equivalent, in engineering or applied science, and en = 

industrial, research or teaching experience The 

persons appointed will be expected earry out 

research in mechanical engineering for which exce 

lent facilities exist Subject to reasonable safe 

guards, staff are encouraged to engage in consulting DEPARTMENT OF ELECTRICAL 

work for industry here are good prospects of 

further advancement ENGINEERING 
These posts offer excellent opportunities to take 


part in the development 


KUMASI COLLEGE OF TECHNOLOGY, 


of technological education 
the present important phase of its growth 








The salary scale is £1370 p.a., rising to £1550 p.a GHANA 
Appointments may be made at appropriate points 
Further particulars and forms of application may Application are i ited for two posts of TECH 
be obtained from the REGISTRAR ROYAI NICAL INSTRUCTORS in the Department ft 
TECHNICAL COLLEGE, SALFORD, LANCS., to Electrical Engineering 
whom completed forms must be returned by Sist Applicants must have had a und technica 
AUGUST. 1960 C719 education and should possess either the Higher 
National Certificate or Diploma. Some experience 
in Technical College work will be an advantage 
Successfu indidates w take full-time lasse 
in a 4-vear diploma course in Electrical Engineering 
prepare and supervise laboratory work in Elect ‘ 
THE UNIVERSITY OF SHEFFIELD Power, Machines and Measurements and assist it 
laboratory developme ind research work 
Applications are invited for two RESEARCH rhe ¢ ract Salary Seale is £12905 by £56 to £1855 
BURSARIES in The DEPARTMENT OF FUEI In addition children’s allowances are paid up to a 
TECHNOLOGY AND CHEMICAL ENGINEER maximum of three, and a gratuity at the end of the 
ING rhe successful applicants will be required to contract at the rate of £150 for each vear of satisfa 
join a team working on the formation and evolution tory service he entry point is fixed according t 
of coal smoke Applicants should have a goo jualifications and experience 
honours degree or M.Sc. in Chemistry, Physics, or The College is fully residentia and members of 
Engineering, and would be expected to register staff are housed in pleasant modern bungalows o1 
for the Ph.D. degre« Salary on the DAS.LR the spacious campu climate and living nditions 
Studentship scale Applications should reach the are good 
REGISTRAR, THE UNIVERSITY, SHEFFIELD Annual ive with three free return passages in 
10, by 30th SEPTEMBER, 1960 (716 four vears is granted to members of staff and their 
families 
Application forms and an Information Brochure 
may be Dtained from the ASSISTANT REGIS 
TRAR, KUMASI COLLEGE OF TECHNOLOGY 
29 TAVISTOCK SQUARE, LONDON, WoC 1. wh 
HUDDERSFIELD COLLEGE OF will also be glad to answer any questions about thi 
appointment Phe Closing Date for applications ix 
TECHNOLOGY mid-August 
( ( 
PRINCIPAL: DR. W. E. SCOTT, MBE 


teach 


including Principles of Engineering Production 
to carry out research relating to Production Engineer- 


DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 


Required as soon as LECTURER ¢ 
Production Engineering subjects mainly 
ourses up to Higher National Diploma (Production) 


und 


possible 


WOLVERHAMPTON CORPORATION 


in 


WATER UNDERTAKING 





tions should be returned without delay tions, naming two referees, to WATER ENGI 
H. GRAY, AND MANAGER, WATER OFFICES, 37 MERR 
CLERK TO THE GOVERNORS DALE ROAD, WOLVERHAMPTON, by AUGUS 
C 739 20th, Lose C7 


ing requires tw ENGINEERING ASSISTANTS for 
Salary: Burnham Scale £1370 p.a. by £35 p.a. to new works design and construction. Salary accord 
£1550 p.a rhe commencing salary will depend qualifications and experience, £1065-£12 
upon qualifications and experience APT IV) or £785-£1070 (Special Grade 
Forms of application and further particulars Service Conditions, 5 day week, house to rent 
obtainable from the PRINCIPAL, to whom applica pensionable, medical examination 4 


pplica 
NEER 
I 
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APPOINTMENTS OPEN 






MECHANICAL ENGINEERING 
ASSISTANT 
MECHANICAI ENGINEERING ASSISTANT 
REQUIRED for design and development work 1 
t i nZz machinery Sor I ‘ Xper 
j it App ant shou have had 7 
‘ nce as Wwe is heoretica ining a 
HN« tandard He t be apal 
vi } iesigns thi i wnufacture ane 
t nt plication he “ 1 re ing 
t ! ! ent ! ! \ue 
~ ' ra vith abili ul ialifies 
\ ! ' l nnel Ont Soutl 
pt ‘ Lid., Dagenl hiss 


THE REED PAPER GROUP 


requires: an 


INSTRUMENT PROJECT 
ENGINEER 


Applicants, aged under 45 years, sh I 
e HON OC. as a minimum qualification and 
pre us experience in a responsible position 
ted with Process Instrumentatiot 
~ential 
Applicants should be capable of selecting 
litable equipment and of organising and 
yy Ving Installations 
Con ny ila wi t I ul 
with the 1 ssful apy unt 
Condition { service inelude nor 
ributory superannuation scheme ind 
tance with house purchase, if required 
Written applications, with full details of 
career t late should be addressed t 
THE GROUP PERSONNEL OFFICER 
ALBERT E. REED & CO. LTD 
LARKFIELD, NRO MAIDSTONE, KENT 
ting reference [PE GE/6 


LAPORTE CHEMICALS LIMITED 
WARRINGTON 


in INSTRUMENT 
niet ' 


ENGINEER t 





i 1 responsibilitv — fe their 

u Instrument Department \ue 
! -4 ears Minimum qualif 

uld ha ‘ 

} pheutiat 
ul ¢ 1 experiet 

the ati " 
equiy r petr un 
proce ” paid " 
! \ rie \ 
Pension ard, it 
‘ ted ant tssistar ‘ t iver 

Vara em i expel ! ! i 
I ha 

I giving detai fa jualifica 
t I and) = experience ind } ting Ref 
Law t “ hould be addressed ¢ the 
GROUP PERSONNE! MANAGER 
LAPORTE INDUSTRIES LIMITED 


HANOVER 
ARI 


HOUSI i4 
LONDON. W 


HANOVER 





DESIGNER DRAUGHTSMAN 
DESIGNER DRAUGHTSMAN require for sma 
but expanding Company SOUTH BUCKS 
x their inte f Centrifugal Pumy and other 
’ { tes thst have Xperi 
purmy ‘ i OD i uding hot water ireulat 
tuti ul t ible ft work without pers ' 
Apply utit Xperience and sala required, t 
BOX ¢ x, Off f ENGINEERING 


ELECTRICAL DESIGN ENGINEERS 





PILKINGTON BROTHERS LIMITED, COWLEY 
HILL WORKS, invite appiicati fr Kiectrica 
Desig wit to take charge of a ill Rlectrica 
Drawing Off und be responsible the Work 
hlect ul Enwit r for H-V. and M.V_ Distribution 
Scher t ring hting reuits la t in 
amour {D.C work. ina arn net 1 maXximum 
jemand of 15 M.V.A He will ais» be responsible for 

imiat and ! ng of mat ‘ t lav week 

t lation her assista with house 
\ i Apr nt wh hould have HNA 
and. 1 rat (iraduate Membership of the I.E.1 
h i write t the WORKS PERSONNE! 
OFFICER, COWLEY HILL WORKS, PILKING 
PON BROTHERS LIMITED, ST. HELENS, giving 


etails of age and experience C71 





ENGINEER SURVEYOR 


ENGINEER SURVEYOR required for inspect 

ih und Pressure | t \I ' t Cla 
Moy Certificate with Stean ndorsement t 
eq sient. Starting salary £50 100 
E.S.A. Sea (ther be ft Area Chester and 
North Wale Ay ENG. DEPT GENERAI 
ASSURANCE CORP. LTD ’ ALDWYCH 
Ww (720 


EXPERIENCED ENGINEER 
AND 
BOILER SHOP PRODUCTION MANAGER 


\ ving eru “ h ir Caicutt equires 
LAPERIENCED ENGINEER itrol prod 
i} r manufacture. Pr re x , Wager 
‘ ~ ‘ il hea 
‘ t “ ! ’ t t ‘ 
Ma t lu lestgi 
at ‘ ifact I productior 
| ural ( l ud pr 
{ it t " fa ize is not ar 
v leratior tr 1 top ranking 
my " j ' £4,500 pa, fre 
! lation amd cary ‘ | 
Als 1» BOILER SHOP PRODUCTION MAN 
AGER red for same Company capable f ue 
tr ing «a arue = Beile Shop manufacturing Water 
Pube t t A rea pra sl man about 35 to 40 
‘ 1 ag juired. bxee nditi flered t 
lital py A Apply with fu arth ‘ 
j it Bok ¢ art f } 1 
PERRIN 


ENGINEER 


ENGINEER for Inspection { Crane and Lifting 
Plar ired Must} iwing off experience 
1 un f (Cranes ils National Certificate in 
Mechanical Engi Areas Essex and Liverpo 
~ ting sala tao ing to £1100 ther benetits 
pertnanent Write BOX EG720, LPE, ROMANO 
HOUSE! ” 401 STRAND. LONDON, WC 2 


C 721 


PLANNING AND PROGRESS ENGINEER 


UNITED KINGDOM ATOM 
PRODECTION GROUP 
SALWICK, PRESTON 


, 1 by the 
ENERGY AUTHORITY 
SPRINGFIELDS WORKS 


LANCASHIRI t hve he Senior 
Pianning Engineer for pla g and progressing of 
engineering project urrie wt by the Works 
Engineering Department dination of work of 

i f the Engineering Departmer including 
Design ur peratior fa mprehensive planned 
sit 

\ ut Z i hiy porate 
mem hir f y ' stitu 

juiva u iet n planning 
il l is apy i ‘ W ks kngi rit 
Dey t Ny ener hhittat 
and 1 i fy } 4 et nite ane 
her ' 
< ‘ . | 4 t 

Staff Hi sel ( ibu Super 
send ) ard’ sf ij ‘ fort yu hg 
r 1 sh 17 W Secreta ut al 

ire 

( ga AL GUST. 1066 ( 6908 

LIFT ENGINEER 

LIFT ENGINEER Insurance Compan 
r t { lif Must } ‘ rved apprentice 
hip with itt struction firn ind hold at least 
oNe« r eq sient in | ica r Mechanical 
ng ring Lond Starting salary tsi) pa 
per “ “ iia hor et V 1 with fu letatis 
BON kG s. LPE, ROMANO HOUS! 1 401 
STRAND. LONDON W.C.2 ( 40) 





MANAGER 
required to 
TAKE CHARGE 
OF ERECTION SHOP 


! heat exchangers, pressure 
i at | tructures He 
d ha yo weid and 
yenera } ati 
with mar t gt ! f 
I Is Cla A.5.M.1 New 
building t pein I 1 for 
th xpand f tl busines 
ul I tua ! mia fu 
ipal fd ping f ! hig 
andard \ 4 s he rang 
reise “nb N ot 
scheme I I ( 1 
BOX ¢ ott ENGINEERI 








Our Appoint 


PRODUCTION 


LONDON 
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“| PERSONNEL 
ADMINISTRATION 
LIMITED 

MANAGEMENT CONSULTANTS 


beer kedt 


ENGINEER 





A large British organisation providing a vital service to a major industry has decided to 
create a Production Engineering Division The Divisio Manager will be required t 
Jevise and implement his own programme of projects cove g process layout, mett 
machinery, material flow and work measurement (not incentives). This will involve building 
a team of specialists who w »perate in all parts of the country andidaces should be 
graduates or professional engineers between 35 and 45 with wide production engines Fi 
experience preferably arge scale industries such as automobiles, aircraft or shipt ne 
Management Cx a are pa arly welcome Salary up to £3000; pension. Alrhougt 
this ts a permanent post the experi e would probably lead to one of the top pos he 
ndustry Ref. 1451 EN 
The ident f Jat a € le t with t perm 
f the nv nce f ent nd candidates we Reg ffice Glasgow, 
Monchester, Bristol ond Birmingham but in the { ¢, applicar b 1 forword brief 
Jet ‘ t the reference r ' 


PERSONNEL ADMINISTRATION LIMITED 
APPOINTMENTS DIVISION, 2 ALBERT GATE, LONDON, S.W.! Cc 701 
ree SUNS eR Fre em SR WAS oR sae sna ibiiamionataill 














IMPERIAL ALUMINIUM COMPANY LIMITED 


require 


TWO SENIOR 


DEVELOPMENT ENGINEERS 


experienced in technical sales development, to be responsible 
for the development of new aluminium products, and thei 
sales, in the Building and Electrical industries, respectively 


Applicants should preferably 


be graduate engineers with 


several years experience of design, development, or sales 
activities in the appropriate industry 

Commencing salary will be dependent on age and experience 
Assistance 
purchase and removal expenses 


can be given to married men towards house 


Please write for an application form to the 


IMPERIAI 


quoting DEV/442/ENG 


PERSONNEL MANAGER, 
ALUMINIUM COMPANY 
KYNOCH WORKS, 
WILTON, BIRMINGHAM 6, 


LIMITED, 




















As a result of expanding production operations another 


MAINTENANCE ENGINEER 


FOR MARINE OPERATIONS 
is required by TEXACO TRINIDAD, INC., 
for service in TRINIDAD 


Ay ‘ “ ! ane thir ! irs fa mit tsradua 
Engin r A M er f the Institution of ¢ Kngit r rl ithor ‘ 
Mect il Eng 

th hould } nt hip wit) " { tieneral Cor ru ' r 
Structural Engit witl ! ng th! indu al har ' juipn t 4 
further yuirer " periet ' goo! knowledg { weldis 
pra s and thon thod rhe abilit iri 4 motor vel 
mse " }puti A ! it? r ' ' { irine structure for] lu 
ion of ! rman plant wi la ibmaris pipeline 

rh rtin i t and ' ! A pot eX ! ‘ 
per an The ¢ ‘ ! lation at A ‘ snd there ar x llent 
fac t f | ! ! heme, wt H Lea i at 1 at ' 
na of iT 

if ha the ” y , thicl af th tppoint t. plea 7 
j u Vi ' ; 

The Personnel Officer, Trinoil (U.K.) Limited, 
29 30 Old Burlington Street, London, W.! 
‘ 
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QUALITY 
MANAGER 


Applications are invited immediately from 
experienced QUALITY ENGINEERS for 
the post of QUALITY MANAGER in a 
mass-production light engineering firm in 
the Glasgow area 


The Quality Manager will be responsible 
for the maintenance of quality throughout 
the works, and for the quality of large 
quantities of bought-out parts 


Suitable qualifications would include all 
or most of the following: (i) An engineering 
apprenticeship followed by at least five years’ 
experience in a light engineering industry; 
(ii) Five to ten years’ experience as a quality 
engineer or Manager in a large organisation, 
with experience in handling staff; (ili) An 
engineering degree or equivalent; (iv) Aaso- 
ciate membership of the Institution of } 
Mechanical and/or Production Engineers 


Experience and personality, plus the 
ability to make correct decisions and to 
implement same quickly, are essential 
requirements 


This is a Senior Staff appointment, and 
will carry a good four-figure salary, depend 
ing upon the calibre of the person appointed 
Applications which will be treated in strict 
confidence, should give details of age, 
experience in chronological order, and 
present position and salary 





BOX € 658, Offices of ENGINEERING 


WORK STUDY 
ENGINEERS 


WORK STUDY ENGINEERS are 
invited to apply for vacancies that 
offer temporary engagements, at 
advantageous terms of 1 to 2 years’ 
duration, in a light Engineering 
factory situated in the Midlands. 


The project involved is of import 
ance and concerns review, re-study 
and implementation of Company 
Policy in the application of Work 
Study affecting several thousand 


employees. 


Permanent posts will be available 
to some participants on completion 
of this project. 


Applicants should write, quoting 
E/M, stating age, qualifications and 
experience, to THE PERSONNEL 
MANAGER, BOX C 700, Offices of 


ENGINEERING, 
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ASSISTANT DESIGNER 





Applications are invited for a post as ASSISTANT 
DESIGNER work on Steam Turbines, Centri 
fugal Blowers and Compressors and allied equipment 
Applicants should be about 25 years of age and 
yossess University Degree, H.N.C. or equivalent in 
Mechanical Engineering, and should = preferably 
have had some practical experience. Salary accord- 
ing to qualifications and  experience.—Write, 
giving particulars, to D. ADAMSON & CO 
ENGINEERS, DUKINFIELD, CHESHIRE, © 677 





QUALIFIED 
PRODUCTION 
MANAGER 


for Bearing Factory in 
INDIA 


aged 40-45. Applicants should have 
had long experience in light engineer 
ing industry and of modern production 
methods and preferably some experi 
ence in the bearing industry. Com- 


TECHNICAL AUTHOR 


TECHNICAL AUTHOR required, not over 45, to 
assume responsibility for the compilation of operating 
and maintenance instruction manuals dealing with 
the Company's machinery This interesting and 
progressive pensionable staff position would appeal 
suitably qualified Mechanical Engineer with a 
as towards technical writing.-—Applications should 
mencing engagement is for minimum be addressed t the PERSONNEL MANAGER, 
of three vears in India. Some tr: MOLINS MACHINE CO LTD., EVELYN 
. ™ . srain STREET, LONDON, S.E.8 C 693 

ing if necessary will be given for an 
initial period in the United Kingdom. 
Very attractive terms for suitable 
candidate.—-Write giving details of 
education, training, qualifications and 








APPOINTMENT WANTED 


AGE 36. 8.SC.TECH., G.I.MECH.E. AUT.E. 
experience, to BOX E.485, c/o s years Royal Navy (E). 5 years development work 
STREETS, 110, Old Broad Street. 9 vears oil company. Presently Transport Manager 


abroad. Seeks position of responsibility requiring 
drive, high organising ability and enthusiasm, but 


with high potential advancement. Prepared to apply 


E.C.2. C709 








within wide limits executive and engineering “ know 











G.W.B. FURNACES LIMITED 
CONTROL GEAR DIVISION 


SALES ENGINEER 


required for London and the Home 
Counties 
He should have experience of electric 
motor control gear, contactors, relays, 
multi-motor control panels, switch- 
boards, etc 
This is a senior appointment and a 
good salary is paid, plus expenses 
The position is permanent and pension- 
able 
A company car is provided 
Write in confidence, giving details of 
age, qualifications and career to date, 
to 
SALES MANAGER, 
CONTROL GEAR DIVISION, 
G.W.B. Furnaces Limited, 
DUDLEY 
WORCS 
C 702 











PROJECT 
ENGINEER (INDIA) 


PROJECT ENGINEER required by 
well known British Company of 
Engineering Contractors engaged on 
the building of heavy engineering 
plant Applicants must have civil 
and/or mechanical engineering qualifi- 
cations and experience of site construc- 
tion is desirable. Preference will be 
given to applicants aged 25/40 who are 
qualified civil engineers with experience 
of plant erection. If required married 
accommodation will be available in 
Calcutta but the successful applicant 
must be prepared to travel to any 
contract in India. Good salary and 
bonus will be paid. Pension scheme 
is in Operation Tour of duty will be 
for three years initially with liberal 
leave. Send full details of training, 
qualifications and experience, in strict- 
est confidence, to BOX C 703, Offices 
of ENGINEERING. 











how and experience to any aspect of industry in 
UK Apply BOX © 737, Offices of ENGINEERING 
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Tough Going for 
Electrical Manufacturer 


Leslie Gamage, the GENERAL 
Ecectric Company chairman, 
cautiously indicates in his annual 


statement that only by strenuous efforts 
in cutting spending and increasing sales 
will the company maintain the excellent 


results of the year which ended in 
March. 
That the year under review was 


markedly successful is reflected in its 
turnover reaching a record £117 million, 
an increase of 8-2 per cent. The 
trading profit rose from £9,353,814 to 
£11,073,872. After allowing for 
heavily increasing depreciation, tax 
and £500,000 against the nuclear power 
station contract at Hunterston, the 
available profit figure is £2,322,135. 

The tightened conditions of credit 
and the sharpening foreign competition 
combine to make the trading position 
at the moment more difficult than for 
some time but GEC is able to report 
orders received during the past year 
worth £119 million. The order book 
at the start of the current year was 
worth £138 million, an improvement of 
£5 million over the previous year. [n 
both years the outstanding orders 
included £56 million for atomic energy 
contracts. 

Sir Leslie reports a slight decline in 
the export position and the figures 
show that in total overseas sales there 
has been a small drop, from £23,771,000 
to £23,618,000. GEC has still not been 
able to recover to the 1957 performance 
when its exports were worth £24,494,000. 


Refrigerators Overseas 


Part of the drop is explained in the 
extremely tough competition in the 
overseas refrigerator market. The 
company has made foreign sales, 
especially of the larger models, its 
primary target. There is now a first 
class battle going on to win back 
markets lost to the German and Italian 

ranufacturers. 

The three main prongs of the GEC 
struggle to improve performance are 
the sales effort, the research and 
development programme, and reorgan- 
isation in the company’s groups. 

Under the third heading, all the 
groups have been closely examined and 


a reorganisation programme Is going on, | 


particularly for the groups responsible 
for the sector known as General Pro- 
ducts. The company’s consultants, 
Urwick, Orr and Partners have 
assisted in advising and preparing the 
programme. 

The former General Products group 
has been broken down into five auto- 
nomous groups, each with its own group 
managing director responsible to the 
chairman and the vice-chairman, Mr. 
A. L. G. Lindley. Each group will 
gradually become a complete integrated 
production and sales unit, functioning 
as if it were a separate company. 


Among the fields in which the research | 


staff are engaged is that of the properties 
of gaseous electrical discharge plasmas 
at microwave frequencies and their use 
for the control of extremely large 
currents. One of the basic physical 
mechanisms under investigation is that 
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of commutation in electrical machines 
Right at the end the tide of 
revival in industrial activity in 1959 
came the benefits to the company’s 
engineering group. This led to the 
group being able to bring in fair 
share ~ 


ot 


a 

These 
included contracts in traction, steelworks 
and mining equipment in addition 
normal activity in electrical engineering. 
Profit margins in 
continued low 

Sir Leslie expects that the Govern- 
ment decision to further slow down the 
nuclear generating programme 
definitely effect the continuance of a 
satisfactory level of work tn the heavy 
engineering group. 

Although salaries and wages went 
up by £740,000 during the year, as a 
percentage of sales they were brought 
down from 34-4 per cent to 32-4. This 
is still above the 31-0 per cent on 1956. 


of the new orders about. 
to 
heavy 


engineering 


will 


Metal-Working 
Lubricant Subsidiary 
Metal-working lubricants, produced by 


an American concern who have been 
engaged in the business for almost a 


century, are to be marketed in the 
United Kingdom by a newly-formed 
company. 

The new organisation is D. A. 


Stuart Oi. Company (GB), a wholly- 
owned subsidiary of the AMBER group 


of companies. They will sell the 
products of D. A. Stuart Ow of 
Chicago and Toronto. 

Cutting-oil concentrates, water- 
soluble and grinding fluids, metal 
forming oils and compounds are 
available through the subsidiary 
Firth Cleveland 
HP Business Recovering 
Despite the first shock of the credit 
restrictions, the sales of the FirtH 


CLEVELAND retail group are not unsatis- 
factory. This report came from Mr. 
C. W. Hayward, the Firth Cleveland 
chairman, at his annual meeting. He 
added that there are signs that the hire 
purchase activities were 
from the early shock. 
Order books in 
generally in very 


recovering 
the group were 
good health and 
increases in orders were 
reported for the first six months of the 
year by all the group companies 

The performance of companies mak- 
ing aircraft parts is known to be playing 
an increasing part in the export field. 
Mr. Hayward was able to announce 
that exports from SIMMONDS AERO- 
cessories had gone up by 40 per cent 
over the equivalent months of last year 


Ironfounders’ Merger 
Proposals with Bilston 


The ALLIED IRONFOUNDERS group have 
agreed merger terms with the directors of 
BILSTON Founprtes. A joint announce- 
ment from the two companies states 
that the proposed terms are for the 
acquisition by Allied lronfounders of 
the Bilston issued shares on the basis of 
two Allied lronfounders £1 Ordinary 
shares for every fifteen Bilston 2s 
ordinary shares. 

The offer is conditional on acceptance 
of holders of 90 per cent of the Bilston 


| stock, or of any smaller amount that 


Allied Ironfounders were to agree to 
accept. 
The two companies’ statement reports 
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that the trading results for Bilston in the 
year up to the end of this March were 
adversely affected by their running-in 
experience of a new foundry. The 
Bilston directors are not recommending 
a final dividend for the year 


Matterson Founder 

Given Honorary Degree 
The founder of a Yorkshire engineering 
firm has been awarded the honorary 


degree of Master of Science by Leeds 
University. 


The gear expert so honoured is 
Matterson 


Mr 


William C. M (inset) 





founder and joint managing director of 
MATTERSON Limited, hoist and 
makers, of Rochdale, Yorkshire 


crane 


Mr. Matterson’s engineering careet 
led through David Brown and Sons 
John Holroyd, and the Austin Motor 


Company, until he founded his firm in 
Rochdale. 

He patented and developed a machine 
for generating bevel gears and an attach- 


ment for standard shaping machines, 
based on this patent, is still in use after 
40 years 

Mr. Matterson, who ts 75 years old, 


was put forward for conferment of the 
honorary by D. ¢ 
Johnson, professor of mechanical engi- 
neering at Leeds. 


degree Professor 


United Steel’s 
New Headquarters 


The head office of the UNiTep Steet 
Companies Limited, previously situated 
in a number of converted houses in 
Sheffield, has now been established at 
“The Mount” there, a 126-year-old 
period building that has undergone 
extensive internal reconstruction, but in 
which the elegant pillared facade has 
been retained 

In general, it has been the intention 
of the architects to preserve the original 
character of the old building 

Behind The Mount, there has been 
built an entirely new four-storey block 
with an inter-connecting wing between 
the two. 

In addition to private offices, includ- 
ing that of the chairman, Sir Walter 
Benton Jones, The Mount contains the 
board room, three well-appointed dining 
rooms and a fully equipped kitchen. In 
the basement, and below the garden in 
front of the building, a garage has been 
provided for the staffs’ The 
garage is fitted with washing and 
servicing bays. 

Special features of the new building 
are the spacious printing department, in 
which much of the gencral printing for 


cars 


the company and its subsidiaries can 
be done, and a mechanised accounts 
department. This department possesses 


an ICT 1202 electronic Computer which 


in addition to accounts and general 


be by the 
research and design sections within the 
group 
house 


Statistics, can also used 
The office also acts as a clearing 
the principal branches 
using a teleprinter link to each branch 


Architecturally, the building is impor 


between 


tant for it is believed to be the first to 
have window frames completely fabr 
cated in stainless steel so that it will be 
free from any future maintenance costs 
Denny and Hawkers 
to Build Hovercraft 
The Hovercraft industry grows apace 
FOLLAND AIRCRAFT, Hamble, Hamp 
shire, a subsidiary of HAWKER SIDDELEY 
and the shipbuilding and marine 
engineering firm WitttaMm Denny, of 
Dumbarton, Scotland, are to design 
and produce Hovercraft 

All four companies who have now 


announced plans in this field intend to 
cooperate with Hovercraft 
ment, the subsidiary of 
RESEARCH DEVELOPMENT CORPORATION 
concerned with the exploitation 
Hovercraft The other two. firms 
involved are the SAUNDERS-ROE division 
of WeSTLAND AirRcRAFT (makers of the 


Develop 
the NATIONAI 


of 


original SRNI) and VickeRs-ARM 
STRONGS (AIRCRAFT) 

William Denny, who are thus the 
first shipbuilders to take up Hovercraft, 
are to build the sidewalled craft for 
rivers and inland waters The air 


cushion of such a vehicle will be con- 
tained by the vehicle’s wells extended 
down into the water and by an air-wall 
at either end. Saunders-Roe are 
building at Cowes, on the Isle of Wight, 
the SRN2, which has four Blackburn 
A129 gas-turbine engines, with a tota! 
power of 3,000 h.p. This machine will 
be a 68 passenger 70 knot craft 

At their former Supermarine works 
near Swindon, Vickers-Armstrongs are 
to build two types of craft. One will 
weigh between 15 and 25 tons and will 
have a capacity suitable for ferrying 
cars and passengers. The other, des- 
cribed as a fast Hovercraft launch, will 
weigh between four and five tons 

The type of Hovercraft to be built by 
Folland is not yet known. 

Working on their own, Britten- 
Norman, on the [sle of Wight, are 
working on Cushioncraft. ELDERS AND 
Fyrres, the banana people, are to carry 
out tests and may eventually be able to 
use the Cushioncraft to open up banana 
plantations in new areas unsuitable to 
road-using transport. 


Cambridge Merger with 
Electronic Completed 


The merger between the Camaripct 
INSTRUMENT Company and ELecrronic 
INSTRUMENTS Limited, of Richmond, 
Surrey, has been completed. Cambridge 
Instrument have now announced that 
their offer for the Electronic shares 
has been 100 per cent accepted. 

Electronic Instruments are to continue 
trading under their own name and will 
retain the trade mark Coordinated 
research, production and sales facilities 
should benefit both enterprises as the 
result of the move. 

The Cambridge Instrument chairman, 
Dr. Percy Dunsheath, the company’s 
managing director, and a third director 
have joined the Electronic board. Mr. 
Paul Goudime, managing director of 
Electronc has joined the Cambridge 
board 
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Synthesising 


Neoprene is a general-purpose 
synthetic rubber made from 
hydrogen, chlorine and acety- 
lene. Du Pont have opened a 
plant for its continuous pro- 
duction in Northern Ireland. 


[* the presence of a copper catalyst two mole- 
cules of acetylene gas react to form a third 
molecule of monovinylacetylene. 
2(CH=CH)> CH,—CH—C=CH 
Treatment of monovinylacetylene with hydro- 
chloric acid gives a monomer or single-component 
substance known as chloroprene. 
CH,=-CH—C=CH + HCl— 
CH,—CH—C 
Cl 
By polymerisation—the linking up of similar 
components or radicals in a series—chloroprene 
may be converted into polychloroprene, known 
generally as neoprene. 


rape —CH,—CH 


CH, 


C—CH,— - 
| 
Cl 

Neoprene is a synthetic rubber superior in 
many respects to natural rubber. 

The Maydown Works of Du Pont Company 
(United Kingdom) Limited employs these 
reactions to produce neoprene continuously on a 
large scale and has a design capacity of 
50 million Ib annually. It is a multiple-type 
plant built to prepare both dry neoprene and 
latices, an emulsified form. As may be gathered 
from Fig. 1, there are three major operating 
areas, MYA (monovinylacetylene), CD (chloro- 
butadiene) and polymerisation. These areas 
are serviced by separate nitrogen, hydrochloric 
acid and refrigeration facilities. 

Acetylene gas is first reacted with itself, in 
the presence of a copper catalyst, to form 
monovinylacetylene. The reaction takes place 
in the MVA reactor shown in Fig. 2, followed by 
purification in distillation columns. Unreacted 
acetylene is recirculated. The MVA is trans- 
mitted to the CD area, where it reacts with 
hydrogen chloride to form chloroprene monomer, 
alternatively known as chlorobutadiene. Again 
there is recycling of the unconverted product. 
Pure chlorobutadiene then passes to the poly- 
merisation area where the CD molecules are 
united under controlled conditions to form 
an elastomer, or elastic substance, which is 
next isolated as a film. The film is pulled into 
a “rope” and cut into chips which are talced 
and put into 50 Ib bags. 

The plant is operated from central control 
rooms, incorporating full indication and warning 
systems. Operators can make rapid adjustments 
in the continuous process to keep product 
quality up to standard. 

Other manufacturing units supply materials 
and services to the areas already mentioned. 
The hydrochloric acid is produced by burning 
hydrogen with chlorine, the hydrogen being 
obtained by reforming propane. There is also a 
complete nitrogen production plant which 
prepares all the nitrogen required in the process. 
Nitrogen is used to prevent air contamination. 
A refrigeration area is responsible for producing 
the sub-zero temperatures required at certain 
stages of the cycle. 


RAW MATERIALS AND WASTES 

Most of the raw materials for the Maydown 
Works are produced in the United Kingdom. 
A chartered boat, the Marwit, is equipped to 
bring in 200 tons of chlorine plus packaged raw 
materials on each trip from Runcorn, in England, 
and to take back 500 tons of neoprene to Runcorn 
for distribution. Other raw materials are 





Neoprene 


delivered by road transport. 
rail service. 
Acetylene.—Acetylene is supplied by pipeline 
from Carbide Industries Limited located to the 
north of the Maydown Works. This plant 
produces calcium carbide in an enclosed rotary 
electric furnace and reacts the carbide with 
water in a dry generator to supply acetylene. 
Chlorine.—Chlorine is purchased from Imperial 


The plant has no 


Chemical Industries Limited, at Runcorn, 
England, and transported by the Marwit to 
Maydown. It is unloaded by nitrogen pressure 


into a 700 ton storage bank. 
Power.—The Electricity Board for Northern 
Ireland has built the Coolkeeragh power station 
adjacent to the Maydown site. The station 
supplies the Maydown Works with electricity, 
steam, cooling water and demineralised water. 
Domestic Water.—The Londonderry Rural 
District Council built a new water treatment 
plant across the Faughan River to serve the 
three works at Maydown with domestic water. 
Because of the spawning of salmon and sea 
trout in the Foyle River system it has been 
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Fig. 2 


The monovinylacetylene area, where the 
first step is taken in making neoprene. 











ACETYLENE 


























7} 


Gake ); 











7 REFRIGERATION 
COOLKEERAGH ee: 
BIDE MONOVINYL 
POWER STATION = wipUSTRIES LTD ACETYLENE MOINER COMPREL ROOM 
MVA WORKSHOPS 


i 























PROPANE HYDROGEN HYDROGEN 
CHLORIDE 
CHLORINE 


ma 


— ee 














SHIPPING 


TRANSPORT 





pesos 5) 


BAGGING 


LABORATORY 
CHLOROBUTADIENE Fen3 
co 


if 
| 


CHANGE HOUSE 






i 


POLYMERISATION CAFETERIA 
P 


i 


ADMINISTRATION 


ORYING 





ENGINEERING” 


Fig. 1 Production of neoprene at Maydown Works is carried out in three principal stages. 


necessary to ensure that the aqueous wastes 
discharged to the Foyle are non-toxic to fish life. 
Extensive facilities to remove copper and neo- 
prene wastes from the process streams have been 
provided and the total process waste stream is 
neutralised before flowing into the Foyle River. 
Two burners are provided for the organic wastes. 
UNNATURAL RUBBER 

Neoprene offers many qualities not found in 
natural rubber or in many other synthetics. 
Its compounds resist deterioration from oils, 
greases, Oxygen, ozone, and various chemicals. 
Neoprene products have excellent resistance to 
abrasion and wear, to cutting, chipping, and 
tearing; they stand up in sunlight and on exposure 
to the weather. Neoprene can be compounded 
to retain much of its flexibility at sub-zero 
temperatures. At the same time, its compounds 
are resistant to heat, and specially compounded 
products are flame-resistant; they do not support 
combustion. It can be formulated with the 
softness of a common rubber band or the hard- 
ness of a solid tyre. 

For over 20 years, neoprene compounds have 
protected cables that are exposed to the baking 
rays of the sun or laid in salt marshes. They 
perform a great variety of jobs in the oil industry 
and are used for lining chemical tanks and 
pipelines. 

Dissolved in a solvent, neoprene can be applied 
like paint: it has proved to be durable protective 
coating for equipment in chemical plants, plating 
shops, and other locations with corrosive, 
fume-laden atmospheres. 

Neoprene is particularly well adapted for use 


in conveyor belts. It is being used successfully 
by architects for gaskets to seal glass and metal 
panels used extensively in skin wall construction. 
Several of the major tyre companies are now 
using neoprene in sidewalls to combat destructive 
ozone and oxidation found in the atmosphere— 
the major causes of tyre cracking. 

In seeking a suitable location for the factory 
Du Pont explored many areas and found at 
Maydown, near Londonderry in’ Northern 
Ireland, a highly satisfactory combination of 
conditions—site, water, accessibility to power 
and material resources, proximity to the market, 
and a cooperative population with a good 
supply of competent and teachable labour. 
The works has provided over 400 jobs with 
recruiting as far as possible in the local area. 
The annual payroll is over £300,000. 

The Maydown Works at present occupies 
30 per cent of the 365 acre site. Construction 
started in January, 1958, and with a team of 
18 American senior construction personnel and 
local labour was completed on schedule in 
29 months. Some 95 per cent of the construction 
materials and equipment used in the plant, 
totalling about £4 million, was purchased in 
the United Kingdom. 

The new plant was opened on 26 July by 
Lord Wakehurst, Governor of Northern Ireland, 
in the presence of Mr. Walter S. Carpenter, Jr., 
chairman of the Du Pont Company in the United 
States. Mr. William M. McCoy, managing 
director of the Du Pont Company (United 
Kingdom) Limited, announced plans for ex- 
panding the production capacity of the Maydown 
plant by 20 per cent. 
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Helicopter De-Icing is in the Balancing 


ice can be removed from heli- 
copter biades by electrical 
heating mats. They must be 
hand built with extreme pre- 
cision to maintain rotor bal- 
ance. This calls for special 
production techniques. 


HEN THE weather tends to icing, wise heli- 
copters tend to the ground. All-weather 
flying of helicopters has not yet been realised 
because ice-protection of the rotor blades is 
much more difficult than de-icing the vital sur- 
faces on a fixed wing craft. Yet, oddly, the 
problems are the same, and the methods of 
solution which are now proposed are very 
similar; the difference is in production stan- 
dards which are much more demanding when 
de-icing is applied to helicopter rotors. 

Ice forms on aircraft surfaces under a wide 
range or air temperature, water content, and 
relative velocity. It destroys the aerodynamic 
properties of the surfaces and weighs down the 
craft. Two general methods have been evolved 
to combat ice formation: anti-icing, or the pre- 
vention of ice formation; and de-icing, or the 
periodic removal of accumulated ice. 

Anti-icing on fixed wing craft can be done by 
heating the leading edges of wings and control 
surfaces electrically, by using the hot engine 
exhaust, or by spraying a fluid that will raise 
the melting point of ice on to the surfaces. 
De-icing can be done by pushing the ice off the 
wings by means of inflatable rubber * blisters ” 
on the surface, or by heating the surface for 
short periods and shedding the accumulated ice. 
Fluid anti-icing is often used to protect the 


intake cowls of engines, while the wings, par- 
ticularly of turbine driven aircraft, are usually 
protected by bleeding hot air from the engines. 





Neither of these methods is very convenient 
when applied to the tail surfaces, and here the 
job is usually done electrically, using de-icing 
rather than anti-icing in order to save electricity 
Napier have accumulated a great deal of experi- 
ence in manufacturing the Spraymat electrical 
de-icing system. 

The Spraymat equipment consists of a layer 
of insulating resin sprayed or brushed directly 
on to the surfaces, which then receive a layer of 
flame-sprayed metal divided into strips by mask- 
ing, and connected to an electrical distribution 
system by a series of metal-foil busbars. An 
outer layer of insulating resin completes the 
installation which may receive an additional 
layer of paint, metal-resin compound or metal 
strip for protection. 

Since a helicopter rotor is a precision com- 
ponent, the aerodynamic properties and weight 
distribution of the blades must be closely matched 
and must conform to rigorous standards, It is 
obvious that a Spraymat, which is essentially 
hand-produced from start to finish, could not 
meet such requirements unless very careful con- 
trol of techniques are developed. 

Rotor blade de-icing equipment must meet the 
following conditions. The rotor inertia must 
be left unaltered, or expressed in more convenient 
terms, the centre of gravity of each blade must 
be maintained within an ellipse with major and 
minor axes of 0-5 in and 0-05 in on a blade that 
is some 20ft long and I ft wide. The total 
weight must be maintained within plus or minus 
20z. The heater mats must be so constructed 
that the helicopter blades are fully interchange- 
able. It should be possible to apply the mats at 
the helicopter works rather than in Napier’s 
workshops as the frequent transport of long 
blades is undesirable. And finally, the leading 
edge at the outboard end of the rotor must carry 
a metal strip for protection. 


PILOT PRODUCTION 


Napier have now installed a pilot scale produc- 
tion line for helicopter de-icing mats and are pro- 
ducing a trial series for the Westland Widgeon 
which will be flight tested in Canada. Others 
will be subjected to a programme of fatigue, 
erosion, thermal fatigue and heat transfer tests. 
Production of the prefabricated mats starts with 
a resin-glass cloth moulded to the shape of the 
blade in a jig. The heater element outlines are 
then carefully masked off and a base layer of 
Kumanal, a copper-manganese alloy, is flame- 
sprayed in a machine resembling a long planer. 
The resistance of each strip is then checked 
at I}in intervals and metal is added by 
hand-spraying, the aim being to correct any 
deficiency. Over-spraying can be corrected by 
scraping. The copper-foil end connections are 
then attached to the sprayed resistance strips 
and a second layer of resin-glass cloth bonded 
to the assembly as top insulation. Bonding 
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Fig. 2 (left) To achieve 
high precision in hand- 
produced components, the 
mats are repeatedly bal- 
anced and weighed during 
production. 








by means of a resin applied by brush, the excess 
resin and all entrained air which would blister 
when heat is applied being removed by careful 
hand pressing and stretching of the cloth 

To improve resistance to the impact of stones, 
a protective coating called Stoneguard is then 
applied. 


Stoneguard is a sticky paste consisting 
of 87 


per cent powdered stainless steel and 13 per 
cent resin. Owing to the high metal content and 
tough resin, the paste can neither be brushed not 
sprayed, and Stoneguard’s future looked un 
promising until the present method of application 
was evolved 


CONTROLLED THICKNESS 


A bead of paste is extruded like toothpaste, 
along the leading edge of the mat The mat is 
then vibrated horizontally along the longitudinal 
axis and warmed by hot air as shown in Fig. 1, 
causing the paste to flow. By this means an 
experienced Operator can control the thickness 
to within 0-002 in, it is claimed. 

The outboard end of the blade, travelling at 
near-sonic velocity, requires further protection 
and a 10ft hard nickel strip is attached. In 
early tests on helicopters it was found that a 
shiny halo rotating over the pilot’s head caused 
dizziness. The lower half of the nickel strip is 
blackened by electroplating to eliminate the 
phenomenon. Electroplating also has a function 
in the balancing process. 

The production method of helicopter Spray- 
mats 1s not very different from standard practice 
for fixed wing aircraft, the difference being in the 
balancing of the mat. Two special machines, 
shown in Fig. 2, have been built to check the 
weight distribution of the mats, these are believed 
to be more sensitive than the machines used for 
balancing the rotor blades themselves. The two 
machines are lined up side by side in a room 
with controlled atmospheric conditions. The flat 
truss in the foreground, is used for balancing 
along the blade chord. The Spraymat, visible 
on the ground in front of the machine, is placed 
on the sections of blade profile above the table 
and the moment is measured by means of weights 
and an optical indicator. 

The triangular aluminium truss in the back- 
ground is part of the equipment used for balanc- 
ing along the length of the blade. The truss is 
supported on two sensitive weighing machines 
which are locked in turn to form a pivot, and the 
moment is measured at the opposite end. 

To correct the balance of a mat, it is not 
possible to remove material except in very early 
Stages of production. But since the total weight 
must be within plus or minus 2 oz of specification, 
the scope for adding material is equally limited. 
Hence, for the time being, a Spraymat is balanced 
chordwise and lengthwise after every production 
step, twelve times all told from start to finish. 

It can be seen from Fig. 2 that the mat is 
symmetrical about the major axis although the 
heater elements are embedded only in the side 
protecting the underside of the blade. This 
enables dummy sections of metal to be sprayed 
on the top-side to correct within limits both 

lengthwise and chordwise unbalances, and to 
bring the final weight within specification. A 
very limited opportunity for weight removal 
from the outboard end is offered by the electro- 
plating of the nickel strip: by reversing the cur- 
rent some nickel can be removed 

The solution of the problem of all-weather 
flying with helicopters is thus not dependent on 
the development of new technical ideas, it is a 
question of production. An essentially hand- 
made component must be produced with high 
precision, but the number of times the component 
is balanced must be limited to promote uninter- 
rupted flow through the plant. Napier hope that 
once the Spraymats are in quantity production, 
the number of balancing stages will be reduced 
from twelve to three. 
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Lightweight Pallets Speed Air Freight Movement 


A swing tail assembly and lightweight pallets 
for loading freight have been adopted by 
Canadair Limited, Montreal, for their turbo- 
prop freighter, the Canadair Forty Four. The 
aim was a cargo handling system of low weight 
and capable of rapid loading and unloading. 
In fact, a ground turn-round time of one hour 
has been achieved, compared with the five hours 
that would be needed by conventional piece- 
loading. The Forty Four can be unloaded and 
reloaded within the period needed for fuelling. 

As the illustration shows, the tail assembly of 
the Forty Four swings open to give access to 
the main cargo hold and underfloor space. 
Use of thick, heavy pallets riding on weighty 
rollers set in the floor of the main hold—as used 
in many military aircraft—could not be offered 
to a commercial operator because of the serious 
losses in capacity and payload. So a lightweight 
system was developed. Each pallet consists of 
aircraft-quality plywood with aluminium sheets 
bonded to both faces, and aluminium edge 
fittings. On the underside of the pallet are 
riveted aluminium strips which slide on dry- 
lubricant-impregnated nylon runners fixed to 
the aircraft floor. 

Each pallet is 4in thick and weighs 140 Ib, 
being able to support 8,000 lb. This compares 
with pallets of 4 in thickness weighing 400 Ib. 

Channel members on each side of the fuselage 
floor act as locating guide-rails during loading 
and prevent the pallet moving under normal 
flight loads. The pallet loads are restrained by 
barrier nets, which take up to 9g. 

Lightweight pallets bring with them certain 
problems. A special loading platform had to 
be developed to ensure that they were correctly 
aligned as they entered the aircraft and not 
subjected to bending or point loads. When 
attached to the aircraft, the platform becomes an 
extension to the fuselage, moving with it under 
all conditions of changing aircraft attitude 
caused by varying fuelling loads, oleo leg move- 


ments, gust loads on the open tail, and cargo 
movements in the hold. 

The platform has two levels. The upper level 
is used for transference of pallets and the lower 
for underfloor bins. Rubber buffers on the 
forward face of the platform are the only direct 
contact it has with the aircraft. Platform 
locating lugs are locked to the truss by pins, 
and adjustments for final lateral and vertical 
positioning are by screw-jacks. The platform 
front supports are counterbalanced to a relief 
load of up to 1,000lb. Once in position, the 
platform is steadied by two pads which are 
lowered at the rear. 

The two-level cargo transfer platform is 
supported on its chassis by a single ball joint 
at the rear. The ball joint incorporates a self- 
levelling jack and the combination compensates 


for aircraft deflections during loading and 
servicing Operations. 
With the transfer platform attached and 


levelled for loading, a fork-lift truck, overhead 
monorail, or loading bridge is used to place a 
pallet on the platform upper level, where 
a roller conveyor, set slightly above aircraft 
floor level, allows easy movement of the pallet 
into the aircraft, until about one-third of its 
length is inside the open rear fuselage. At this 
point, spring-loaded hooks automatically engage 
with pick-up fittings on each side of the pallet. 
The hooks draw the pallet to a predetermined 
location in the fuselage. The system then 
returns the hook carriers to the loading sill to 
pick up the next pallet. 

At the same time cargo bins and containers 
are placed on the lower level of the platform for 
loading into the rear underfloor compartment. 
Handling of cargo on this level is simplified by 
the use of a ball conveyor and standard roller 
conveyors on the platform and in the aircraft 
compartment floor. 

To avoid flexing under load and to allow 
convenient warehouse handling, the lightweight 





A platform equipped with rollers provides the 

alignment necessary for the safe loading of the 

lightweight pallets. The system reduces ground 
turn-round time to one hour. 


pallets are laid on supporting frames. When 
loaded, the pallet and frame can be picked up 
by a fork-lift truck equipped with a special 
roller-bed attachment. The attachment permits 
the rollers to project upwards through the frame 
so that the pallet is supported by the rollers. 
Pallet stops, which restrain the load in transit, 
are retracted on reaching the transfer platform 
and the pallet is rolled on to the deck. 





Ships’ Cargoes Well Distributed by Calculator 


Hull damage, particularly in larger vessels, due 
to incorrect distribution of cargo, is an important 
factor in ship loading today. As a result, there 
is a world-wide demand for a rugged, easily 
operated calculator which can work out hull 
stress accurately and quickly for every condition 
of loading. 

To meet this demand, the Sperry Gyroscope 
Company Limited, Great West Road, Brentford, 
have obtained sole manufacturing and selling 
rights for a Norwegian device, which will be 
marketed under the trade name Sperry-SINTEF 
loading calculator. 

The calculator is a robust electrical computer, 
built up from standard sub-assemblies and not 


employing valves. The sub-assemblies are 
arranged for bulkhead mounting in the ship’s 
deck office in a shallow cast alloy case; this is 
of a length dependent upon the size of the 
ship. Each calculator is calibrated prior to 
installation according to the ship’s characteristics. 

Sperry are offering the calculator in three 
standard sizes, to suit vessels as follows: cargo 
ships and small tankers (up to 12 compart- 
ments), average modern tankers (13 to 16 com- 
partments), and supertankers (17 to 20 com- 
partments). 

Operation of the calculator is self-evident from 
its control panel appearance. An _ engraved 
plan of the ship shows cargo compartments 


(each with its own tonnage setting knob), sur- 
mounted on the left by a selector switch, associ- 
ated mean draught and shear stress setting 
knobs and a balance meter used for setting to 
zero. On the right are similar arrangements for 
obtaining trim and bending moment. 

Trim, bending moment, mean draught and 
maximum shear stress can be deduced in quick 
sequence by following a few simple instructions. 
In essence, these amount to setting cargo tonnage 
values for each compartment, selecting the 
information required (starting with trim) adjust- 
ing the setting knob to obtain a zero reading on 
the balance meter, and reading off the required 
answer on the appropriate graduated dial. 





Flow Boom Equipment for Tranmere Tankers 





At Tranmere a new deep water terminal for 
berthing oil tankers of up to 65,000 tons has been 
provided by Shell Refining Company and the 
Mersey Docks and Harbour Board. There are 
two jetties, each with a deck level fixed at 27 ft 
above high water. To cope with a tide range of 
30 ft and variations in tanker size, a flow boom 
structure—produced by Woodfield Rochester 
Limited, Kent—has been installed on each 
jetty to handle the 12 in flexible discharge hoses 
used to unload the tankers. 


The 30 ft tide range at Tranmere can 
be easily accommodated by the Flow 
Booms, which can be luffed through 150°. 


One of the installations is shown in the 
illustration. Push button control of the flow 
booms is carried out by an operator situated 
either at jetty level or in the cabin near the top 
of the structure. Each of the two installations 
has six 12in hoses and their booms can be 
luffed through 144°. The flow booms are raised 
and lowered by electric winches of 4 tons 
capacity. The booms also slew through an arc 
of 150°, and free motion in this plane is an 
advantage should the tanker drift along the 
berthing line. 

The manufacturing company consider that the 
boom-head swivel adopted will increase the life 
of the rubber hose to a throughput of 12-15 
million tons. 
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Taking 132 kV Cables 
Under Urban Leicester 


To reinforce the electricity supply to the northern 
part of the city of Leicester, 8,000 yards of 
duplicate 132 kV underground cable have been 
installed. The cable runs from Freeman’s 
Meadow power station to a new substation at 
Blackbird Avenue. It is a 0-60sq. in 3-core 
oil-filled cable. Compacted circular copper 
conductors and aluminium oil ducts are used. 
The single lead alloy sheath, tin bronze rein- 
forced, and the protective serving give the cable 
an overall diameter of 4°85in. Combined 
pilot and telephone cables are laid alongside 
the feeders 

The contract, valued at over £100,000, 
awarded to AEI Construction (Cables and Lines) 
Division, Woolwich, by the East Midlands 
Electricity Board, who planned the cable route 
through the streets of Leicester. Following the 
main thoroughfare for the first part of the route, 





the cable passes over two bridges, where space 
under the pavement is restricted. To isolate and 
protect the new cables, brick chases, three bricks 
deep, were constructed over the bridges and the 
132 kV cables bedded in a layer of sand in them. 
On a further covering of sand in the chases 
were laid the pilots. When the chases were 
filled with sand, } in steel plates were placed 
over them, just beneath pavement level. 

At three road intersections, headings were 
driven for cable tunnels to avoid dislocation of 
heavy traffic. One of the headings required 
excavations about 14ft deep. Earthenware 
pipes were laid in the tunnels, the excavations 
being filled in with concrete afterwards. 

Some 30 joints were made in the oil-filled 
cables during the course of the cable laying. 


| 
Was 


| 
| 


Jointing must continue non-stop once work has | 


Started at any particular joint bay, and there is 
more than a full 24 hours’ work in a straight- 
through 3 core joint for this type of cable. 
One of these joints is shown in the illustration. 


Massive Communication 
for Mass Gymnastics 


One branch of engineering that countries behind 
the Iron Curtain have fostered with particular 
care is that associated with mass communication. 
Consider, for example, the equipment installed 
for the Second National Spartakiade held in 
Prague this summer. A most intricate system 
for guidance and surveillance was produced. 
The Strahov stadium, where the regiments 
of gymnasts went through their paces, covers a 
total area of 120 acres. During the 10 day 
meeting some 700,000 gymnasts did their bit. 
It was not uncommon for 15,000 gymnasts to 
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be performing together in the main 15 acre field: 
while at the peak of the festival 32,000 women 
gymnasts appeared in a single display. To keep 
everyone in step, a special system of synchronous 
magnetic tape recorders was installed, feeding 
20 kW to 3,400 loudspeakers. 

The loudspeakers were mounted in 850 
combination units: 230 acoustic dipoles, 34 
prismatic columns, 112 loudspeakers buried in 
the ground, and 430 cabinet loudspeakers. 
It was the main athletic field that was supplied 
with sound from the loudspeakers buried in the 
ground. Each of the units was fitted with a 
case to protect it from adverse climatic conditions 
and the entry of water. And in case some of the 
heavyweights started throwing their weight 
about, the protective structure of the speakers 
was designed to support a load of 45 tons. 
The 112 units ensured a uniform distribution 
of sound over the whole field. They were supplied 
through 12 separate circuits. 

The prismatic columns served the large spaces 
in front of the main grandstands. Each column 
contained five loudspeakers connected in phase, 
with a total input of 25W. The acoustic dipoles 
served other areas and consisted of two sets of 
loudspeakers arranged one above the other, as 
shown in the illustration. Each set contained 
five loudspeakers arranged in a disc. The two 
discs were connected in opposite phase, with 
a total input of 32W. The whole area of the 
stadium was divided into 63 groups and loud- 
speaker loops, controlled from a central pro- 
gramme office. 

On hand also were 100 portable transistorised 
loud-hailers for controlling the gymnasts in 
cloakrooms and smaller spaces. Transistorised 
receivers of pocket size were used for the 
quiet transmission of orders to certain group 
leaders. For intercommunication between group 
leaders, and between group leaders and the 
Director, about 30 important points in the area 
were equipped with quiet and loudspeaking 
telephones. The control units for these were 
made up in the shape of portable desks, about 
the size of a portable typewriter. 

To further assist the director and his staff 
in guiding the proceedings smoothly on their 
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way, industrial television was used to present 
a picture of events at certain key points. Both 
| cable and wireless transmission was used. 
Five cameras fitted with pan and tilt units 
were installed, the equipment being semi- 


on a different monitor 


| chairman’s seat and angled downwards. 


transitorised. From the director's office it was 
possible to observe either a single spot on several 
monitors or to project the scene at each spot 
Panning and tilting of 
the cameras was carried out by remote control, 
the possible extent of the two motions being 


330° and 100° respectively 


Hanging Microphones in 
the Council Chamber 


Putting modern engineering equipment into old 
buildings often brings problems. One the 
difficulties in fitting a system of microphones in 
the chamber of the Hampshire County Council 
was that wires had to go through the ceiling 
Ihe holes for them had to be positioned accu- 
rately and damage to the ceiling by holes in the 
wrong place could not be tolerated. It was 
impossible to drill from above with sufficient 
accuracy. Scaffolding for close drilling from 
below could not be installed because of risk of 


o! 





damage to the permanent seats. And the cham- 
ber was liable to be used during the operations 

The council had decided to install a sound 
because of the increasing noise from 
heavy traffic passing Winchester Castle, where 
the chamber is situated. Several experimental 
installations were tried. The one finally adopted 
was produced as a result of cooperation between 
the local electrical contractors, Dicks Limited, 
and Philips Electrical Limited. A total of 40 
microphones are suspended 6 ft 6 in above floor 
level: they feed through a control panel to a 
20 W amplifier and two sound columns. 

The problem of drilling the ceiling was finally 
solved by fixing a bradawl to the top of a 2 in 
aerial pole. 


system 


A plumb line from the top of the 
pole was cut to a length that placed the plumb 
bob at the level the microphone should be. By 
holding the pole just slightly off the vertical, it 
was possible to move it about until the plumb 
bob was hanging where the microphone was 
required. All that was needed then was a quick 
jab with the bradawl to start the hole. After 
that it was just a question of finishing the hole 

The whole microphone layout has been planned 
to provide one microphone to about every two 
seats. How the system looks is shown in the 
illustration. A control panel has been installed 
in a raised position at the back of the chamber. 
The operator, one of the council's committee 
clerks, switches in the microphone nearest the 
speaker. Light metal rods and wires prevent 
the microphones from swaying out of place. 

Only two sound columns are used, being 
placed 10 ft up the wall on either side of the 
The 
operator, as well as deciding which microphones 
to switch on, also controls the volume according 
to the strength of the speaker's voice 











On the Shelf 


By Frank H. Smith 


He is one of those occasions when you could 

slap me down with a barely damp sponge. 
Some time ago, the library with which I have the 
honour to be associated (it says here) gave per- 
mission for one of its old prints to be reproduced 
in an American glossy prestige magazine. Now 
some publishing crowd in New York write and 
tell me they are preparing some kids’ books and 
request permission to reproduce the picture. 
* Naturally, you will receive full credit and 
acknowledgment,” and they then rush on, 
almost without breath-takes, “* Thank you very 
much for your cooperation in this matter. We 
are most grateful for your assistance.” Dammit, 
I haven't said yes yet, and I shall tell "em so in 
the inimitable Smith fashion. Not even an “ in 
anticipation”! Brash lot. Ill tell em. That’s 
the trouble with people who feel they are giving 
the world a message (newspapers, broadcasters 
both ear and eye, free-lancers and so on); they 
feel they have a sort of skeleton key in their job 
and no lock can stand up to it. If you give 
them facilities they lay about them right and 
left and very often leave the place a shambles 
behind them. They cannot differentiate between 
rights and privileges. I suppose it is a result 
of living in a world where their own work is 
tomorrow's fish and chip wrapping or, in 
another case, at the whim of any child who can 
turn a knob. It’s an occupational trend. 

An interesting leaflet on the purchase of 
American books comes from Mark Paterson and 
Company Limited (Beech House, 34 Beech 
Street, Barbican, London, ECl—MOOrgate 
9651). It would seem that they buy books from 
“ the other side ’’ not only for the individual but 
also for some of the bigger booksellers and for 
Government departments. Their pamphlet is 
well worth studying since it gives particulars of 
their information service, method of invoicing 
and payment, etc. 

The Universal Asbestos Manufacturing Com- 
pany Limited (Tolpits, Watford, Herts.) are all 
agog to spread the light about asbestos. If you 
wish to carry a torch for them I suggest you 
write for their literature. 

Aluminium Laboratories Limited, of Southam 
Road, Banbury, do quite a nice line in reprints 
of articles printed in journals. Why not ask 
them all about it? 

Mark Paterson (the American agents | men- 
tioned earlier) send the lists of The Shoe String 
Press Inc. (how quaint can one get?) and two 
items there catch my librarian eye. Twenty-five 
short cases in Library Personnel Administration 
by Shaffer at 30s (or maybe it’s $30 ?) and 
Classification with particular reference to Library 
of Congress classification at no price at all. 
Those are both forthcomings and already avail- 
able are The uses of Bibliography to the Students 
of Literature and History, by Willoughby at 
25 units (dollars or bobs) and Books, Libraries. 
Librarians (Marshall, Shirley and Shores) at 48. 

A list in little teeny-weeny print is available 
from the Ministry of Power, Safety in Mines 
Research Establishment, Portobello Street, Shef- 
field 1, of establishment publications. 190 of 
them reports, 86 papers and one or two odds 
and ends. 

Pitman (Parker Street, London, WC2) have 
a special booklet giving titles on Management. 
This includes the publications of the British 
Institute of Management, which can only be 
obtained from BIM at 80 Fetter Lane, London. 
EC4. This sharing of one brochure reminds 
one of that advertisement on the UndergrounD 
where three separate advertisements for bread- 
rolls, mustard and frankfurters go to make an 
ad for hot dogs. This sort of thing has endless 
possibilities. If ENGINEERING combined with 
Punch on the basis of “* Why not have a laugh 
on Wednesday and on Friday’ I am sure the 
sales of both would benefit. 








tw 
te 
tr 


12 August 1960 ENGINEERING 


Tales from the Arabian Nile 


Sun and Shadow at Aswan. By HERBERT ADDI- 
SON. Chapman and Hall. (\8s) 


On most civil engineering constructional jobs an 
evening is often pleasantly spent in recalling 
events and persons connected with the job and 
describing their notable aspects, whether of 
technical, financial, human or other character. 

Of all works that might be so discussed there is 
none that provides better material than the 
major dam of the world’s second longest river; 
and Mr. Herbert Addison, who for many 
years taught hydraulic engineering to Egyptian 
university students, is highly qualified to discuss 
the subject. His book would have remained 
attractive to readers of several kinds, even had 
there never been a proposal for a High Dam, 
with all that has followed thereon, internation- 
ally and politically. 

The town of Aswan dates back to antiquity, 
but it is only the last hundred years that need 
to be surveyed in connection with the existing or 
the proposed dam. It was not until 1862 that 
Speke discovered Lake Victoria, although 19 
years earlier French engineers led by Mougel 
had initiated the construction north of Cairo of 
a low dam, which was to control, in seasons of 
low flow, the surface level of the river and enable 
the flow to be divided between the canals of the 
deltaic lands stretching to the Mediterranean. 

The history of the Delta Barrage, built in a 
hurry and unsuccessfully on a foundation of sand, 
abandoned, restored to use by British engineers, 
improved and finally replaced in 1939 by a new 
barrage surely provides good material for still 
another book by Mr. Addison. But the 
interesting features would probably be technical, 
sociological or economic in character, without 
any background of outbursts of personal or 
national emotion such as is now depicted in 
connection with the dams at Aswan. 

The Barrage could however only distribute 
such water as reached it from the Sudan. It 
had no storage facilities that would enable it to 
counteract to some extent the great variations 
from month to month in the quantities of water 
arriving there. Nevertheless, the equitable dis- 
tribution within the Delta of whatever supply 
there was had yielded such economic and social 
benefit as to stimulate a determination in the 
Egyptian Government to obtain storage facilities 
elsewhere in the Nile valley. The choice of a 
site for a dam fell upon Aswan, well within the 
southern frontier of Egypt, at a time when, let it 
be recalled, the Sudan was independent of and 
hostile towards its northern neighbour. 

Nothing that has happened since those days, 
some 60 odd years ago, has done anything to 
upset the choice of site then made, however 
possible or desirable it has now become to com- 
plement the Aswan reservoir with others in 
various parts of the Sudan and in other terri- 
tories to the south, as well as with a canal that 
can convey the water of the White Nile towards 
Khartoum without its suffering heavy losses in 
the vast swamp regions south of Malakal. 

Despite the soundness of the choice of Aswan 
then made, the story told by Mr. Addison is 
indeed amazing in its rapid and numerous 
alternations of sunshine and shadow. The 
incidents described include an international com- 
mission of dam-engineers who became at logger- 
heads with each other about the immersion of 
the temple of Philae: the competition between 
the Egyptian Army under General Kitchener, 
eager to reconquer the Sudan, and the Egyptian 
Public Works Ministry for funds which their 
Government was even so unable to provide: 
the ingenious scheme for the financing of the 
construction of the dam by a British banker, 
Sir Ernest Cassel, who was a Jew, as should be 
remembered in these days when the Suez Canal 
is barred to Israeli vessels; the building (1898- 
1902) of the original dam by Sir John Aird; the 
subsequent erosion of the rocky river bed below 
the dam, and its correction; the first proposal 
for a thickening and raising of the dam, much 
criticised by a mathematician and a statistician 


of London University; the problem of marrying 
old and new masonry in the face of great varia- 
tions of air, water and masonry temperatures; 
the execution (1907-12) of the work; the Will- 
cocks-Kennedy campaign from 1918 onwards 
against the Nile Basin projects of the Egyptian 
Public Works Ministry, whose Adviser was Sir 
Murdoch MacDonald; the investigation (1919) 
by six eminent British engineers and scientists; 
a second investigation (1920) by an Anglo- 
American commission of two engineers and a 
scientist; the rejection by both bodies of the 
assertions made in the campaign; the renewal 
of the campaign by Sir William Willcocks and his 
trial for criminal libel in a consular court; the 
proposal for a second raising of the dam; the 
international commission of expert engineers: 
the award (1929) of the contract for construction 
to a British firm; its tragic personal sequel 
(1930); the appointment of another British 
contractor; and the successful conclusion (1934) 
of the second heightening. 

A story so vivid and kaleidoscopic is already 
worthy of addition to the chronicles of Shahra- 
zad’s Arabian Nights, but there is much more 
yet to be told! The need for extra food produc- 
tion for a rapidly growing population, the risk 
of devastation of the intensified development 
of the country by river floods and the urge 
towards its greater industrialisation led to 
numerous engineering schemes being prepared, 
of which the boldest was that of a Greek named 
Daninos. His plan called for a_ reservoir 
capable of coping with the vagaries of climate 
and river flow during any hundred year period 
and not merely that of the last hundred years, 
to which most relevant records naturally related. 
It called too for facilities for the permanent 
retention within the reservoir of much of that 
water-borne material which hitherto had never 
been detained at Aswan when the river flow 
was large. This gigantic scheme required a dam 
five times higher than the existing one and of a 
different design, while the reservoir would be 
26 times more capacious! These considerations 
and the need to maintain the present dam and 
reservoir in operation until the High Dam was 
built dictated that the latter should be a com- 
pletely separate structure built a few miles up- 
stream. 

At this point political considerations became 
all-important. The monarchy was replaced by 
a republican government to which the idea of 
the High Dam as outlined above appealed very 
strongly on several grounds. President Abd-al- 
Gamal Nasser adopted it and sought among 
the Great Powers and the World Bank for the 
funds required, about £200 million. In 1954 
the opinion of a body of non-Egyptian experts 
was once again sought. By 1956 a British con- 
sulting engineer had been appointed to supervise 
the constructional work when it began, while 
agreement with the scheme was sought from the 
new Republic of the Sudan. The scene seemed 
once again bathed in sunshine when suddenly 
American and British offers or half-offers of 
financial help were withdrawn. President Nasser 
in retaliation seized the Suez Canal. Only a 
few months later Israel made a military attack 
on Egypt, which led to an attempted seizure of 
the canal by Britain and France. The Sudan 
meanwhile was exploring by modern methods of 
computation the value of numerous combinations 
of possible reservoir sites in the Nile basin, includ- 
ing that of the High Dam, before expressing its 
views about Egypt's project. More recently 
we have seen Russia making credits available for 
the first stage of work on the High Dam and 
suggesting changes in its mode of construction. 

Mr. Addison’s account of the fortunes, 
constantly varying from good to evil and back 
again, of engineering work at Aswan reproduces 
a pulsating violence, such as that of light, colour. 
heat and human passion which Britons associate 
with the Nile valley, a violence which in the 
matter of the two dams derives much of its 
strength from the fact which the first Lord 
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Rosebery once stated so pungently: “* The Nile 
is Egypt; Egypt is the Nile.” 

As if this would not suffice, the author has— 
on advice, he tells us—added to his story specu- 
lations on_ several philosophical questions, 
sometimes illustrated by events at Aswan and 
elsewhere in the Nile valley and often comparing 
the man of action such as James Watt with the 
man of thought such as Rousseau. Much trouble 
is taken to uphold the engineer as a benefactor 
of mankind, in defiance of the Reith lectures of 
Professor Arnold Toynbee some years ago and 
the writings of Mrs. Jacquetta Hawkes. Discus- 
sion is sometimes framed in the form of questions, 
whether they be answered or not, although inter- 
rogatory treatment is perhaps better suited to 
the spoken rather than the written word. 

As the course of events at Aswan would show, 
each single event in an engineering achievement 
evolves from the balancing of a number of con- 
siderations and leads to several results, not 
always mutually harmonious or beneficial. It 
can well be a mistake to pick out one of the 
results and in the light of it to pass judgment 
upon either the event or its apparent originator. 
The engineer who wishes to reassure himself 
about the merits of his calling and his place in 
the universe will do well to remember not so 
much the views of Toynbee and Mrs. Hawkes 
as utterances such as Sir Maurice Bowra’s 
Graham Clark Lecture, ** The Impact of Engi- 
neering on Society ~~ (Proc. Inst. C.E., Part 1, 
vol. 5, pp. 633-644, Sept., 1956), and Professor 
Hardy Cross’s Engineers and Ivory 
(McGraw-Hill, London, 1952). 

It is society and not its tool, the engineer, who 
decides the extent to, and the way in which. 
engineering science shall be used, as for example. 
whether a rocket shall serve as a war-weapon 
or for the survey of space or shall never be 
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manufactured. The average engineer, provided 
that he feels that he has chosen a congenial 
profession and does with his might whatsoever 
he findeth to do, will in the pursuit of happiness 
be well advised to spend some of his time steeling 
himself against the disappointments which 
society, his master, may cause him by vacillation 
or calling for a halt in his work or by misapplying 
it when it is completed. This he can learn to do 
largely by looking at things “from the other 
chap’s point of view,” it being understood that 
the “other chap” is everyone except the 
engineer. For this purpose his reading may 
include for example both The Economist and a 
good novel. A broad approach to affairs such 
as this is surely inherent in the concept of a 
university, and it is behaviour which most 
universities today try to encourage. Unhappily 
it is also something which a number of engineer- 
ing students at those places of learning are 
inclined to avoid. In a residential university 
they can then be over-apt to huddle together in 
hall or in the common-room and to * talk shop ” 
unceasingly. 

In mediaeval times the undergraduate had 
first to learn grammar, which was the art of 
exposition or, as might be said today, how to 
** put things over ** to someone else. To do this 
he would naturally need to understand that other 
persons’ mentality and approach to affairs 
This is a requirement which a technically first-class 
engineer is sometimes seen to lack, which may 
be the explanation of the conspicuous absence 
of the engineer from the boards of some indus- 
trial firms. Even so, the engineer is not alone 
in this shortcoming. A management consultant 
has said recently that at least nine out of every 
ten cases of failure in executive jobs in industry 
are due to social reasons, not technical incom- 
petence (The Times, London, 27 June, 1960, p. 7) 


Holes in the Ground—Faster 


Proceedings of the Symposium on Shaft Sinking 
and Tunnelling, Olympia, London, 15th, 16th and 
17th July, 1959. The Institution of Mining 
Engineers, 3 Grosvenor Crescent, London, 
SWI. (62s) 


Post-war industrial expansion, following a long 
period when development in the mines got 
sadly behind, has caused a tremendous boom in 
shaft sinking and tunnelling work that is only 
now slackening off. Mining for all types of 
mineral—coal, gold, diamonds, iron’ ore 
hydro-electric schemes, road and railway tun- 
nelling have all contributed. With such a 
concentration of effort on making holes in the 
ground it was only to be expected that ther 
should be enormous strides. both in techniques 
and in recorded rates of performance. 

Last summer the Institution of Mining Engi- 
neers held a symposium on shaft sinking and 
tunnelling. Papers were presented by mining 
engineers from all parts of the world. These 
papers have now been published, together with 
the discussions that they provoked. There are 
papers on shaft-sinking practice in Great Britain, 
South Africa, Canada, West Germany, Holland, 
Sweden, France and Poland, on tunnelling in 
Great Britain, Canada, the United States, 
West Germany, Belgium and France, together 
with special papers on Bentonite grouting, 
cementation, freezing, blasting, the application 
of method study, shaft planning and some other 
associated topics. An impressive collection 
indeed which any mining engineer will want to 
browse in and select from at his leisure. 

One feature of the shaft-sinking boom has been 
the unofficial but intensive competition between 
South Africa and the USSR for higher and higher 
speeds. For some time the target was a 
thousand feet in a month—a sort of shaft 
sinkers’ four minute mile—but this has now been 
left behind. It is a little sad that in all this 
array of shaft sinking and tunnelling experience 
the only Russian paper is a theoretical one on 





freezing water-bearing 


ground. Their per- 
formance competition with South Africa is 
fascinating indeed, and it would have been 


interesting to have compared accounts of how 
these stupendous speeds are achieved. 

I remember reading in a South African mining 
journal, shortly after a Russian team had claimed 
a sinking record, the opinion that a major 
contribution to the record was the inhuman 
Russian attitude to their labour force. More 
recently an article described how high speeds 
were achieved in South Africa, in a shaft where 
the broken rock was loaded into the large buckets 
(hoppits) by hand shovel (this is normally done 
now by mechanical grab). A large team of men 
stood in two rings round the hoppit, and while 
the inner ring emptied their shovels the outer 
ring loaded theirs with muck from the shaft 
floor. At a signal the inner ring bent down to 
load their shovels and the outer ring of men sent 
the contents of theirs over the top into the 
hoppit. If at any time a member of the outer 
ring allowed his shovel or any of its contents to 
hit a member of the inner ring the two men 
changed places! Leaving aside name-calling 
between possible pots and kettles it must be 
recognised that differing standards of what one 
may expect of labourers account for some 
differences in sinking speeds. It would be 
difficult to measure the effect. 

While speeds of around a thousand feet a 
month have been achieved elsewhere, the best 
British speeds have been around the 250 to 
300 ft mark, even with a team of South African 
sinking engineers at Parkside. Apart from any 
consideration of what is the most economic 
sinking speed, it is interesting to consider reasons 
for the discrepancy. 

To account for the differences we can look 
at a number of possible reasons: 


(a) less time worked (for example, idle shifts 
at week ends); 
(b) different techniques; 
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It is no coincidence that during the British 
occupation, the prestige of the Egyptian Irrigation 
Service was at its highest at the same time that its 
most senior engineer, Sir William Garstin, had 
won the esteem and confidence of the country’s 
virtual ruler, Lord Cromer 

The point is well illustrated by a reference to 
two Royal Engineers of the past, Sir Edward 
Raban and Lord Kitchener of Khartoum. Sir 
Edward became civil engineer-in-chief of the 
Admiralty and as such had to discuss his annual 
budget proposals with parliamentary Committees 
When these laymen fired questions at him, it 
was a common event for him, having anticipated 
the civilian reaction to an item, to produce on 
the spot from a portfolio and to hand round 
copies of a statement supplying the required 


answer. On the other hand, Lord Kitchener, 
when he joined the Cabinet during the First 
World War, expected to have his opinions 


swallowed without question at their meetings, 
regarded any doubting minister with amazement, 
and in the end lapsed into silence, leaving it to 
the Prime Minister (Mr. Asquith) to present his 
arguments verbally for him. 

However much there be of James Watt, of 
Jean Jacques Rousseau, or of both of them, in 
each of us, whether we be engineers or not, 
Mr. Addison’s book much deserves our atten- 
tion. It is a story not only of material struggle 
achievement and development but 
human vision, skill, determination, disappoint 
ment, flexibility and hopefulness. It is a 
also to be borne in mind by those who live 
through the next few decades and watch the 
progress of the High Dam scheme, as well as 
by all those who may themselves have to endure 
the buffets of fortune. 


also. oft 


story 


W. ALLARD 


(c) different regulations; 
(d) different levels of “ efficiency 
(e) different geological conditions. 


and 


South African shafts are worked continuously, 
whereas not all English shafts have been 
Method study results for Parkside are given by 


Booth and Watt (session &), but it is not made 
clear how many shifts were worked in a week 
British practice tends to require at least one 


shift for week-end maintenance and checking of 
equipment. 

The biggest factor accounting for 
differences is differences in the method of 
working There are main parts to the 
shaft-sinking operation: digging the hole and 
lining its sides, usually with a concrete wall 
In South Africa these two operations are done 
at the same time—fully simultaneous sinking and 
walling. Marsh (session 5) states that at Parkside 
simultaneous working was planned, but soon 
makes it clear that the method was only semi- 
simultaneous. Booth and Watt state that fully 
simultaneous methods were prevented by statu- 
tory rules and Marsh makes several references to 
regulations. 

Different levels of efficiency certainiy ac ount 
for some of the speed difference. The results 
quoted by Booth and Watt show many delays, 
while MacConachie’s paper (session 1) on South 
African practice allows for very few. Operations 
conducted by the same method are carried out 
more quickly in South Africa than in Britain. 
There is a high level of organisation in South 
African shafts. A whole series of shafts ts sunk 
in succession by one team; thus most of the 
difficulties are ironed out once and for all, and 
are not repeated at other shafts. 

Finally, geological conditions help to determine 
sinking speed. Where there is water it must be 
held back (by freezing or cementation) or disposed 
of; loose ground needs more careful support 
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Undoubtedly, 
British shafts. 
Using data given in the papers mentioned 
is possible to draw up a rough comparison 
showing how the different speeds arise; a month 
has been taken as 28 days, but in fact the best 

eflorts are made in 31 day months. 
Sinking speed is just one aspect that can be 


these problems are greater in 


South Africa Britain 


Sinking 0-94 hour per ft 1-42 hours per ft 
Walling 0-00 hour per ft 0-21 hour per ft 
Delays or time 
unexplained 0-06 hour per ft 0-18 hour per ft 
1-00 hour per ft 1:81 hours per ft 
Working time 672 hours per month 480 hours per month 
(five day week) 
Speed 672 ft per month 265 ft per month 





New Books 


Beyond the Planet Earth. By KONSTANTIN TSIOL- 


KOVSKY, translated from the Russian by Kenneth 
Syers. Pergamon Press. (15s) 
Konstantin Tsiolkovsky, ““The Father of Space 


Travel,’ was a provincial schoolteacher of Borovsk 
in Russia, born in 1857. Self-educated, he produced 
a design for liquid-fuelled rocket motors over fifty 
years ago, and is acknowledged as having paved the 
way for the sputniks. The present book, a novel of 
space travel begun in 1896 and published in Russia 
in 1920, brings to the field a scientific expertise that 
Verne and Wells lacked. 


Symposium on Radioisotopes in Metals Analysis and 


Testing, June 1959. ASTM Special Technical 
Publication No. 261. American Society for Testing 
Materials, 1916 Race Street, Philadelphia 3, Pa. 
($2-75) 


Papers presented include accounts of experience in 
training industrial personnel in radioisotope utilisa- 
tion, and of the application of neutron activation to 
the analysis of aluminium and of traces of molyb- 
denum in tungsten. 


Introduction to Laplace Transforms for Radio and 
Electronic Engineers. By W. D. Day. Iliffe. 
(32s 6d) 

Laplace transforms have moved from the province 

of the higher mathematician to that of the electrical 

engineer, and more especially the electronic engineer, 
only during the past few years, and now find a place 
in HNC and degree syllabuses. The first five chapters 
of this book form an intensive home study course, 


which is followed by an introduction to more 
advanced texts. 
Electrical Engineering Science. By Preston R. 


CLEMENT and WALTER C. JOHNSON. 
New York and London. (74s) 


An introduction to the field of electrical engineering 
by way of the basic concepts of electricity and 
magnetism, this book is intended as a foundation for 
such subsequent courses as electronic circuits, energy 
conversion, and advanced network analysis. 


McGraw-Hill, 


Métrologie Appliquée. By M. Denis-Papin, J. VALLOT 
and A. Four. 3e édition. Dunod, 92 
Bonaparte, Paris 6, (580 Frs.) 

A pocket reference book in the series Aide-Mémoires 

Dunod devoted to methods and instruments of 

measurement, including electronic, acoustic, radio- 

active and ultrasonic methods. 


rue 


Systems Preliminary Design. By JoserH J. JerGer. 
D. Van Nostrand Company, Princeton, New Jersey, 
and London. (110s) 

Guided missile systems employ almost every imagin- 

able type of engineering knowledge and skill, and 

demand a degree of overall coordination infrequently 
encountered elsewhere. The purpose of the present 


book is to provide an understanding of the problems 


and functions of the systems engineer, and to 
facilitate the broader view 
Progress in Nuclear Energy, Series 7: Medical 


Sciences. Volume 2. 
CoursaGet, and J. F. 
(105s) 


A collection of papers presented at the Geneva 
Conference in 1958. The papers emphasise the social 
aspects of the hazards associated with reactors and 
chemical processing plants and the radiological pro- 
tection and treatment of workers. Inhalation risks 
and recovery, and neutron capture therapy are 
discussed, and there is an authoritative section on 
teletherapy. 


Edited by J. C. BuGuer, J. 
Loutit. Pergamon Press. 


The Applications of Elliptic Functions. By ALFRED 
GEORGE GREENHILL. Dover Publications, New 
York; Constable, London. (\4s) 

The author, introducing his edition of 1892, of which 
this is a reprint, pointed out that the theories of Abel 
and Jacobi some seventy years earlier had scarcely 
begun to be included in the ordinary curriculum of 
mathematical study, and suggested a_ practical 
approach, developing the analysis as required for the 
particular problem in hand. 


Institution of Mechanical Engineers: Proceedings of 
the Automobile Division, 1957-58. Institution of 
Mechanical Engineers, | Birdcage Walk, London, 
SWI. (42s) 

The latest bound volume of the ** Autos ” to appear 

includes papers on body corrosion prevention, air 

suspension, road worthiness inspection, petrol 
injection, and hydraulic torque converters in tractors 


A Glossary of Metalworking Terms. By H. WINFIELD. 
Blackie. (Ss) 

Primarily aimed at the student taking GCE examina- 

tions in metalwork, this is a simple, well-illustrated 

glossary of general terms. 


Fluidisation and Fluid-Particle Systems. By FREDERICK 
A. Zenz and Donatp F. OruHmer. Reinhold, 
New York; Chapman and Hall, London. (120s) 

Originally undertaken to provide a coverage of 

modern developments in fluid-solids processing, 

but the research involved led to a survey of nearly 
every major aspect of fluid-particle technology, with 
extensive references to the literature 

Thermodynamic Tables and Other Data. 
R. W. Haywoop. 2nd edition. 
versity Press. (2s 6d) 

A useful compilation of tables drawn from a number 

of sources and gathered here in a small compass. 


Edited by 
Cambridge Uni- 


Structural Mechanics. By 
Wiley, New York; 
(76s) 


Primarily intended for use at undergraduate level, 
number of the modern topics may yet be of value po 


SAMUEL T. CARPENTER. 
Chapman and Hall, London. 


12 August 1960 ENGINEERING 


investigated in this fascinating volume, and of 
course there are many more. In particular, there 
is a wealth of technical information that must be 
invaluable to the practising engineer. The book 
is well indexed and illustrated and there are, of 
course, many references to other literature. 


JOHN LAWRENCE 


The Reviewers 


Mr. W. Allard, O.B.E., B.Sc., M.1.C.E., M.Inst.W.E., 
is at present engaged as a consulting engineer. 
From 1910 to 1927 he was employed by the 
Egyptian Government Irrigation Service, including 
a period of military duties (1915-19), work in 
the Sudan (1919-20) and secretaryship of the Nile 
Waters Commission (1925). He was director of 
the Iraqui Government Irrigation Service from 
1927 to 1934 and engineer-in-charge of the British 
Surface Water Survey from 1935 to 1954. Since 
1957 he has been vice-president, International 
Association of Hydrology. 


Dr. J. R. Lawrence, B.Sc.(Eng.), serves in the 
Operational Research Group of the National 
Coal Board. He is a civil engineer and a member 
of the Operational Research Society. 





graduate students as well as to practising engineers. 
Numerical methods, finite difference approximations, 
buckling and combined beam-column action are 
covered at some length, and extensive use is made of 
the tools of mathematical analysis. 


The Story of Engineering. By 
Doubleday and Company, 
($145) 

Dean Finch gives an outline history of 50 centuries 
of engineering, of necessity weighted towards the 
civil branch, but also devoting space to the mech- 
anical, electrical and chemical A substantial 
paperback of over 500 pages, illustrated with photo- 
graphs and line drawings. 


Guide to the Coalfields, 
WALKERDINE and 
Company Limited, 
EC4. (20s) 


Details of mines, personnel and associations. Reor- 
ganisations within the NCB have resulted in extensive 
revisions in this year’s edition of the ** Guide,” and 
new sections on NCB brickworks, briquetting plants, 
and coke ovens are included 


FINCH. 
York 


James KIpP 
Garden City, New 


1960. Edited by R. H. 
G. Corsin. Colliery Guardian 
30-1 Furnival Street, London, 


Design of Modern Steel Structures. 

GRINTER. 2nd edition 

and London. (45s 6d) 
Together with its companion 
Modern Steel Structures, Volume 1, this text is 
intended to cover all the problems that can be 
treated to advantage in the undergraduate courses 
in statically determinate structures. The study of 
joints and connections is followed by members, 
and four chapters are given over to important 
structures as major design examples: a_ building 
girder, a roof truss, a low-truss highway bridge, and 
a multi-storey office building 


By LINTON Ff 
Macmillan, New York 


volume, Theory of 





Trade Publications 


Copies of any of the following trade publications 


are obtainable from the addresses given, though 
distribution is sometimes restricted. 
Instruments 
Instruments. VENNER ELecTrRoNics Ltp., Kingston 
By-Pass, New Malden, Surrey. Instruments for 
time, frequency and counting measurements; 
dividers and power supplies. Illustrated 15-page 
catalogue. 


Delay Unit. Evectricat Remote Controt Co. Ltp., 
Elrmeco Works, Harlow New Town, Essex. 
Solenoid operated mechanical escapement type SE 
delay units; versions from 1 second to 5 minutes. 
Leaflet. 

Flow Measurement. 


GeorGe Kent Lrtp., Luton, 
Beds. The “Commander” series of flow- 
measuring instruments, recorders, indicators, in- 


tegrators, controllers and transmitters 
ORS. 


Publication 


Power Line Alarm. THos. W. Warp Ltp., Albion 
Works, Sheffield. The Forward ElectroAlarm for 
fitting to crane jibs to give warning of proximity 
of overhead power lines. Leaflet. 


Data Processing. IBM UNiTED KINGDOM 
101 Wigmore Street, London, WI. “ An Intro- 
duction to Data Processing *’ gives notes on what 
it is and how it can help industry. 


Salinity Indicator, ELECTRONIC 
DON) Ltp., Works Road, Letchworth, Herts. 
Salinity-indicating and control equipment for 
marine distillation plant and feed water systems. 
Details given in bulletin MSEd1. 


Lrp., 


SWITCHGEAR (LON- 


Computer. INTERNATIONAL COMPUTERS AND TABULA- 
rors Ltp., 149 Park Lane, London, WI. The 
1301 electronic computer for data processing is 
fully described in a booklet. Section one is for the 


layman; section two is semitechnical and section 
three is a detailed specification 


Data Transmission. AUTOMATIC TELEPHONE AND 
Ececrric Co. Lrp., Strowger House, Arundel 
Street, London, WC2. High-speed data trans- 


mission over telephone lines. Illustrated brochure 


RecoRD ELECTRICAL Co 
Lrp., Broadheath, Altrincham, Cheshire. ‘“* Cir- 
scale’ miniature moving coil and moving iron 
ammeters and voltmeters; also edgewise moving coil 


Ammeters and Voitmeters. 


instruments. Three leaflets 
Caliper Gauge. Carosronze Lrp., School Road, 
Belmont Road, London, W4. ** Quicktest” dial 


caliper gauges for internal and external measure- 
ment; a great many models with a wide range of 
reach and capacity. Leaflet 
Oscillator. DAwe INSTRUMENTS LTD., 
bridge Road, Ealing, London, WS. 


99-101 Ux- 
Ultra-low- 


frequency oscillator from 0-01 c/s to 1,000c’s to 
within 3 per cent 


Leaflet 
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Brightening Up 
Brittany 


O™ of the big problems facing the 

French is the growth of Paris and 
the decline in importance of the pro- 
vincial Ever since the war, 
Paris has acted as a magnet drawing in 
new firms and factories and pushing 
further out into the country. Now 
strenuous attempts are being made to 
build up industry elsewhere 

Nowhere are the plans being pressed 
forward more rapidly than in Brittany 
There a central committee has laid 
down clear objectives fer agricultural 


centres 


and industrial production and_ the 
general improvement of facilities. So 
far, Brittany has lived off its vegetables, 
fruit, dairy produce, meat and _ fish. 
What are the likely products of the 
future? One of the starting points ts 


the barrage of the Rance which will go 
a long way to solving the energy prob- 
lems when the Maremotrice power 
station, and others, are complete 


Rance Barrage 


This barrage, which is expected to 


cost 400 million new francs, will 
produce 240,000 kW from its power 
stations The decision to go ahead 


with 
easy 


the Rance barrage was not an 
one to take. Natural gas from 
Lacq in South West France is already 
piped as far as Nantes. By 1961 it may 
have reached Rennes. The Bretons have 
decided to go ahead and not wait 

The industrial centrepiece of the 
development of Brittany is the Citroen 
works at Rennes. In 1954 Rennes had 


124,000 inhabitants This is now up 
around the 150,000 mark and still 
rising. Citroen began modestly in 


1951 with a small factory making ball- 
bearings and rubber mountings. Today, 
the company employs 1,600 workers at 
this factory and their output compares 
very favourable with those in Paris. 

A big new factory is now being built 
outside the town to turn out car bodies 
It is planned to bring out other sections 
of the Citroen plant from Paris, so that 
eventually a labour force of 10,000 will 
be needed at Rennes. All this expansion 
raises housing problems. In the next 
three years, allowing for re- 
housing, a total of 60,000 people have 
to be accommodated 


two ofr 
The authorities 
have a housing programme for 3,000 
houses, and 17,000 are being built 
by private concerns. Elsewhere in the 
region the main activity is centred on 
the ports of Brest and Lorient. Both 
suffer from lack of industrial develop- 
ment in their hinterlands. The former 
is developing facilities for the repair 
and refitting of oil tankers. Lorient 
hopes to become the port of entry for 
African produce. Certainly if enthu- 
siasm any guarantee of success the 
Bretons are going to transform their 
country in the next few years. 


is 


Goods Vehicle 

Output Booming 

Whatever the difficulties of the motor 
car manufacturers, the goods vehicle 


producers go from strength to strength. 
The most that 


recent figures show 
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goods vehicle production in June rose 
to the new level of 9,335 a week with a 
total for the month of 46,674. Thus 
the output for the first six months of the 
year was 226.037 units, about 60,000 
more than in the first half of last year. 

Motor car production declined from 
the 34,136 a week high level of May to 
a weekly average in June of 29,623. 
But June was a five week month and the 
final total, 148,114, the highest 
ever achieved in one month. The 
first six months of 1960 the total reached 
almost 800,000 cars. The first half of 
1959 saw a total car production of only 
573.769. 

More recent figures available 
the United States show that 
cars and trucks produced there in the 
week ending 22 July was 136,623, com- 
pared with 157,016 in the same week of 
the previous year. 


was 
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Complete Paint Sytems 
from New Lysaght Division 
, ae ee 
A new branch of the JOHN LySaGHT 
concern, the LysaGHT-DeviLBiss divi- 
sion, is now preparing to manufacture 
complete paint finishing systems, from 
metal pre-treatment to the final stoving 
The new organisation combines the 
engineering experience of Lysaght with 
the highly specialised knowledge of 
Aerograph-DeVilbiss in the field of 
designing and producing complete 
systems. It has emerged from previous 
cooperation between the two companies 
The earlier work has included contracts 
for finishing plant in the motor industry 
and in the production of domestic 
appliances. 


Scientific Instrument 
Sales Rising 


Deliveries of scientific and industrial 
instruments rose by I8 per cent in the 
first quarter of the year, compared with 
the same period of 1959 Export 
deliveries, reported the Board of Trade 
Journal, rose by 19 per cent 

All the various types of instruments 
contributed to the gain in trade. Indus- 
trial measuring and control 


instruments gained 27 per cent, optical 


process 
instruments 32 per cent and electronic 
computers 26 per cent. 

The reception recent 
instrument Suggests 
that the figures for the first quarter may, 
at least in the export markets, continue 
improving 


the 
Moscow 


accorded 
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Atomic Authority Sells 
Beryllium Factory 


CONSOLIDATED BERYLLIUM, a company 
operated by the IMPERIAL SMELTING 
Corporation, has bought the beryllium 
works at Milford Haven, Pembroke- 
shire, from the United Kingdom Atomic 
Energy Authority 

The price has not been revealed and 
it is understood that the new owners will 
continue production of the rare metal, 
although perhaps on a reduced scale. 

The UKAEA is reported as stating 
that industry is now well equipped to 
meet the future demand for the metal 
and to itself be holding sufficient sup- 
plies for its purposes 

Beryllium, small quantities of which 
have been used in X-ray windows, is 
used in some of the cans for nuclear 
reactor fuel. Its rests very 
much with laboratory findings and the 
extent to which further applications are 


future 
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found. One of the problems in produc 
ing articles of beryllium is the extreme 
toxicity of the powder and vapour. 


The Imperial Smelting Corporation 
is a subsidiary of the CONSOLIDATED 
ZINC CORPORATION, 


ISHRA Sell Back 
Two More Concerns 


The [RON AND Sreet HOLDING AND 
REALISATION AGENCY has sold the 
family steel re-rolling company, W 


Staffordshire, 
the tirm’s chair- 
and to Mr 


Wesson, of Wednesbury 
to Mr. L. J. Wesson 
man and managing director 


P. J. Wesson. for £600,000 

The Wesson company, which was 
founded in 1914, was valued for the 
nationalisation purposes at £704,838 


and compensation stock to this value was 
issued. the period of 
state control of the Wesson 
family have served on the board 
The firm has had a consistent record 
before tax nine 
years as a nationalised steel concern 

ISHRA have to Duport 
Limited the entire share tssue capital of 
the LLANELLY Steet Company (1907) 
Limited, together with a of 
£2.160,000 owed that to 
the agency, for £1,750,000 

The headquarters of Duport are at 
Tipton, Staffordshire. The company ts 
a holding company owning a number of 


Throughout 
members 


of profits during its 


also sold 


loan 


by company 


companies well known in the steel and 
manufacturing Mid- 
lands 


industries in the 


Finland Looking 
Both Ways 


Finland is the little orphan Annie of the 
West. Apart from the Nordic Council, 
to which she belongs with the Scandi- 
navians and Iceland, Finland is outside 
all the international organisations except 
the UN Economic Commission for 
Europe, of which she is an Associate 
Member. The main reason for this state 
of affairs is Finland’s close proximity 
to the USSR and its very close trading 
links with that country. 

Last year about a quarter of Finland's 
trade was with Russia and the satellites, 
31 per cent was with the EFTA countries, 
and 29 per the six EEC 
countries the USSR is 
largely on a basis. Finland 
has received of 500 million 
roubles (around £45 million) partly to 
cover purchases of goods and partly to 
help in the development of heavy 
industry. Most of Finland’s import 
trade is now free of quota restrictions 
The majority of West European coun- 
tries have joined the so-called Helsinki 
Club, a clearing arrangement to enable 
Finland to trade on a multilateral basis 
The division of Europe between the Six 
and the Seven is a serious problem for 
Finland. There is no doubt that the 
Finns would like to join EFTA. Other- 
wise their timber and paper exporters 
will have difficulty in keeping up with 
the Swedes’. 


cent with 
Trade with 
bilateral 
credits 


Timber Prices 


To match the | July tariff of 
20 per cent on trade between EFTA 
countries the Finns are having to lower 
their timber prices here. The problem 


cuts 


facing the Finns has three parts—tariffs, 
quotas and protection for the home 
industries. In trading with Russia 


Finland has to apply the most-favoured- 








clause at Moscow's insistence 
This could make difficulties as, if Finland 
joined EFTA, GATT members would 
doubtless complain at the USSR, which 
is not a GATT member, receiving the 
same treatment as the Seven 

The problem should not prove insol 
uble as 70 per cent of Finland's imports 
from the USSR are of coal, grain, sugar 
fodder and fertiliser, all of which come in 
free. Under the new five-year trading 
agreement made with the USSR, 
Finland will take about 80 per cent of 
oil imports from the USSR. If 
industrial exports from the USSR 
should increase in volume the position 
might be more difficult to solve from the 
EFTA point of The 
other question is the desire of the Finns 
to protect their own industries. Small 
scale industry is particularly vulnerable 
especially wool, leather and light metal 
goods 

If Finland joined EFTA and British 
Swedish and Swiss products came in at 
lower tariff rates there is no doubt that 
many small firms would feel the pinch 
At the moment the prospects of Finnish 
participation not look too bright 
Political troubles at home and 
tainties about Mr. Kruschev’'s intentions 
all make the situation very obscure 

But, as the Finns realise better than 
anybody, if they EFTA 
industrial 


nation 


its 


countries’ view 


do 


uncel 


Stay outside 
they are going to see thei 
development and living standards drop 


steadily behind those of their Scandina 


vian neighbours. And that is not a 
prospect that a small isolated nation 
can contemplate with anything but 


foreboding 


£700,000 AEI Contract 
° * 
in Australia 
Direct current motors ranging in output 
from 600 to 2,500 h.p., giving a total 
power availability of 17,700 h.p. are to 
be provided by AssociaTeD ELECTRICAL 
INDUSTRIES Heavy Plant Division under 
a £700,000 contract, obtained from the 
BrRokeN Hitt Proprietary Company 
for a new rod mill 

The order includes switchgear, contro! 
gear, auxiliary drives and other ancillary 
equipment. Mercury-arc rectifiers 
rated at a total of 13,000 kW will supply 
the mill motors 

rhe greater part of the electric control 
equipment is to be made in Australia by 
AUSTRALIAN ELECTRICAL INDUSTRIES 
(Proprietary) Limited and the rest of the 
order will be produced at the Rugby or 
Manchester (Trafford Park) AEI Works. 


£500,000 Switchgear Order 
for Generating Board 


The Centrat Evectricity GENERATING 
Boarp have ordered from Associarep 
Evectricat INDUSTRIES Switchgear divi- 
sion the circult-breakers, switches, con- 
trol and panels and connection 
materials for the new switching station 
at Brinsworth, near Sheffield. The 
switchgear will be worth some £500,000 
The new switching station will provide 
for new steelworks projects in the area 

Principal items will be produced at the 
Willesden and Higher Openshaw works 
of the Switchgear division The com- 
missioning of the installation is due to 
take place in the spring of 1962 


relay 


The gear includes seven 275 k\ 
enticular tank oil  circuit-breakers 
twenty isolating switches, six earthing 


switches, control and relay panels, and 
connection materials for the 
equipment 


outdoor 
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Telescopic Drilling Rig Saves Manpower 





The mobile tracked tower drilling rig shown in 
the illustration, is revolutionary in that the four 
medium-weight drills, or drifters, can be operated 
simultaneously by only two men without fatigue 
over long periods. Intended for use over a large 
working face, the drifters are capable of drilling 
through rock to a depth of 13 ft simultaneously, 
at any height from ground level up to 32 ft 
above. Maximum horizontal span between the 
outermost drifters is 24 ft. 

The telescopic tower and the booms carrying 
the drifters are hydraulically operated from a 
74 h.p. motor-driven pumping set on the main 
chassis. The tower itself consists of five nesting 
sections linked to the hydraulic system through 
wire ropes and pulleys, and can be collapsed to 
a height of 11 ft. It is mounted on a pair of 
tracks driven by a 40 h.p. electric motor, enabling 


One of the 15 mobile tower drilling 
rigs for Russia undergoing trials, fully 
extended, in a Derbyshire quarry. 





it to negotiate rough and uneven ground, and 
during the course of recent tests a gradient of 
| in 7 was successfully tackled. 

Each drifter consists of a 
Limited medium weight SL 
on a power feed cradle. Crowding rams of 
30 in stroke are provided so that the feed 
cradle can be pushed right up to the rock face. 
The rig illustrated is one of 15 currently being 
exported to Russia for mining purposes, where 
the drilled holes will vary between horizontal 
and an angle of 30 degrees. Using 2} in tungsten 
carbide tipped “ Holbits,” drilling speeds of 
16 in per minute are expected. 

All movements of the machine are controlled 
from panels on the drill platform, and to operate 
the drifters an independent compressed air supply 
of about 700 cu. ft per minute is required. 

The machine was designed and built by the 
Climax Rock Drill and Engineering Company 
Limited (a subsidiary of the Holman group), 
Carn Brea, Cornwall, in conjunction § with 
F. Taylor and Sons (Manchester) 
Bolton Road, Salford, Lancashire. 


Holman Brothers 
280 drill mounted 


Limited, 





The Goer: A Heavy Go-Anywhere Military Vehicle 


Because of the weapons of widespread destruction 
now available, military planners realise that the 
future army must be supplied with vehicles 
having cross-country mobility. The US Army 
therefore commissioned Le Tourneau-Westing- 
house Company, of Peoria, Illinois, to produce 
a suitable vehicle, capable of operation quite 
independent of normal highways. 

Known as the * Goer,’ the new vehicle is 
really a ploughshare changed into a sword. 
It uses proved components which have been 
tried and tested by many years of service in the 
field of earthmoving. The two wheel prime 
mover, articulated electric steering, high ground 
clearance, springless suspension, rugged power 
train and large diameter rubber tyred wheels 
are all in Common use in earthmoving equip- 
ment. Two prototype models have been con- 
structed, one is able to carry 5,000 gallons of 
fuel and the other 15 tons of cargo. Both are 
buoyant in water for crossing rivers and lakes. 

Each vehicle is a semi-trailer unit, steering 
being carried out by rotating the whole front 
section by an electric motor. As the maximum 
rotation is 90° either side of the straight ahead 
position, a very small turning radius is possible. 
Total reduction between the steering motor and 
the internal ring gear on the tractor is 975 to 1, 
and a sclenoid-operated steering brake is applied 
automatically whenever the steering wheel is 
not being turned. 


The front section also forms the tractor unit 


The cargo version of the 


Goer, capable of travers- 
ing rough country and 
water. 
with a Detroit Diesel 8V-71 engine rated at 
274 h.p. at 2,300 r.p.m. From the engine the 


drive passes through a manual two-plate clutch 


to an air-operated five-speed gearbox under 
push button control, synchronisation being 
automatic. The clutch is only used when 
starting from rest. 

While the front wheels of the machine are 


driven directly by the engine, the rear wheels can 
be driven by an electric motor powered by a 
3-phase a.c. generator also coupled to the engine. 
Maximum generator output is 518V at 200 cycles. 
The rear wheel drive only cperates in the low gear 
and the reverse gear ranges, otherwise propulsion 
of the Goer both on land and in water is by the 
front wheels alone. 

Braking is by 22in diameter multiple disc 
brakes, air-operated and fitted to all four wheels. 





Rubber-Sleeve Flexible Shaft Coupling 


A new flexible shaft coupling, the Quadriflex, has 
just been introduced. Its exceptional torsional 
flexibility-—-15° at peak torque compared to |° to 
3° or so for other types—and its resulting ability 
to absorb vibration and shock affords long life 
for both driving and driven equipment. 

The Quadriflex coupling is simple in design, 
consisting of two steel flanges and a two-piece 
flexible rubber sleeve. External teeth formed 
in the flange ends of the sleeve halves lock into 
internal teeth on the steel flanges without clamps 
or screws, and are self-tightening under torque. 
Other advantages of the rubber sleeve design of 
coupling are already well known, including: 

(1) Easy installation which is unaffected by 
abrasives, dirt or moisture. : 

(2) There is no metal to metal contact, 
operation is silent. 


hence 


(3) Absence of wear eliminates the need for 
lubrication or maintenance. 

(4) No destructive overhung loads are placed 
upon driver or driven shafts. 

(5) Angular or parallel misalignment does not 
generate unbalance or pulsations, since all the 
flexing takes place within the rubber sleeve. 

As its name implies, the Quadriflex coupling 
is designed to cater for all the four degrees of 
flexibility, namely, angular misalignment up to 
1°, parallel misalignment up to + in (depending 
upon shaft size), free end float up to 4 in (depend- 
ing upon coupling size) and torsional load 
(vibration, fluctuation and shock). 

The Quadriflex coupling has been developed 
by R. and J. Dick Limited, Greenhead Works, 
Glasgow. The available duty range is from 
0-09 h.p. at 100 r.p.m. to 500 h.p. at 1,750 r.p.m. 





\ \ =I. 
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A total brake area of 3,840 sq. in has been 
provided. When braking on a long downhill 
gradient it is possible to use the electric generator 
as a dynamic brake, the electrical energy being 
dissipated through grids on the top of the 
transmission unit. 

The tyres have a diameter of 6 ft and work at 
a pressure of 25 lb per sq. in. Apart from their 
cushioning effect no other springing is used. 

Maximum speed of the Goer when travelling 
on a road surface is just over 30 m.p.h. In 
water, using the front tyres as a form of paddle 
wheel propulsion, the speed is 34 m.p.h., and 
it is planned to add a hydrojet to improve this. 

The vehicles at present constructed have a 
range of atout 300 miles. An extensive testing 
programme is now being carried out with a view 
to further development 
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Support Vehicles for 
Land Record Attempt 


When Donald Campbell attacks the land speed 
record in Bluebird on the Utah Salt Flats, USA, 
next month, he will be supported by at least ten 
special vehicles. Most of these have been 
designed or adapted specially to provide Blue- 
bird’s personnel and service requirements 
during the initial trials and the attempt runs. 

One of the rules governing the attempt itself 
is that the two runs over the test mile in the middle 
of the course must be made within one hour, the 
mean between the two runs then being taken as 
the speed for record purposes. The five primary 
role vehicles therefore consist of three types, 
two of which are duplicated so that one of each 
can be stationed at each end of the course. These 
comprise two fuelling and two service vehicles 
and one fire-fighting tender. 

The two fuelling vehicles were supplied by 
British Petroleum Company Limited, and each 
consists of a Commer truck adapted to carry 
supplies of Aviation Turbine Kerosene fuel and 
the various lubricants required in Bluebird. 
Hand pumps and hoses are also carried, and a 
strict routine has been developed for the pro- 
cedure at the end of each run. The primary 
functions will be to replenish the fuel tank and 
to change the oil in the transmission cases which 
would become overheated if used for a second 
run. To minimise the risk of human error 
during refuelling, colour coding has been adopted 
for the vehicle’s containers and hose couplings. 
also the filling points on Bluebird. 

Apart from refuelling at the end of each run, 





Bluebird must be turned round, jacked up for 
wheel changing, the brakes cooled, batteries and 
compressed-air reservoirs recharged and the 
engine restarted. All these functions are per- 
formed by the duplicated service vehicles supplied 
by the Rover Company Limited, Solihull, 
Warwickshire, one of which is shown in the 
accompanying illustrations. Each of these con- 
Sists Of a specially-fitted Land Rover carrying 
the following items of equipment: 

(1) Hydraulic winch. 

(2) Air compressor delivering at about 3,000 Ib 
per sq. in for the brake control reservoirs, belt- 
driven from a central power take-off pulley. 

(3) 9kVa 24 V generator driven off the same 
pulley to charge the ten special 12 V_ batteries 
on the Land Rover. These supply current to 
Bluebird’s engine starter, to the portable hydro- 
electric power pack used to operate Bluebird’s 
built-in jacking system, and for charging Blue- 
bird’s own batteries. 

(4) 230 V alternator driven off the same pulley 
to operate the four fans used to cool Bluebird’s 
brake discs. 


Other special fitments include long range fuel 


797 


pare | 


tanks, tropical cab roof, 
awnings. 

The fire-fighting tender consists of another 
Land Rover equipped with Pyrene fire equip- 
ment. It will patrol the course during the runs 
All five Land Rovers have intercom radios 
for direct communication with Bluebird and the 
control towers. 

For secondary duties Rover (North America) 
are supplying more Land Rovers. One is equipped 
as a mobile workshop, while another will be carry- 
ing the ground installation of the Didas tele- 
metering system supplied by Sir W. G. Armstrong 
Whitworth (Aircraft) Limited, Coventry, to relay 
Bluebird’s critical instrument readings while 
running. Other Land Rovers will be used for 
transporting personnel. 

Bluebird itself is now crated up and in transit 
to America bysea. Travel from New York across 
America to the Salt Flats will be by articulated 
lorry, the tractor unit of which is a modified 
SD4 produced by Seddon Diesel Vehicles 
Limited, Oldham, Lancs. Chief departure from 
the standard SD4 tractor is the provision of a 
dry air cleaner mounted behind the cab, to 
protect the 173 b.h.p. diesel engine against the 
dusty conditions anticipated on the journey. 


and extending sun 


Improved VHF 
Television Relay Cables 


Two new types of television relay cable, single 
and double screened, have just been developed 
in this country. They are designed to meet 
increasingly stringent specifications with regard 
to radiation, rejection of extraneous interference 
and minimising of conductor and dielectric 
losses. The new cables are small and unobtrusive 
in and have excellent high frequency 
characteristics. Both types incorporate the 
well known Aeraxial polythene conductor 
insulation to give low attenuation. 

The insulation in the single screened version 
has a primary screen consisting of longitudinally 
folded copper tape overlaid with anchoring 
copper braid. Both are covered by an electrically 
conductive thermoplastic sheath which has 
much higher specific resistance than the under- 
lying metal, and functions as a surface barriet 
to the longitudinal transfer of radiation, along 
the outer surface of the copper tape and braid. 
This conductor layer is protected by a substantial 
pve sheath. 

The double screened version has an inne 
screen of close-mesh copper braid applied to an 
Aeraxial insulated conductor. This is separated 
by an insulating intersheath from the secondary 
screen, which is copper tape, longitudinally 
folded and overlapped and provided, with an 
overlying braid, as in the single screened cable. 
A conductive thermoplastic sheath and protective 
outer sheath are provided, and the radiation 
characteristics are even better than the single 
screened version. 

Other electrical characteristics are identical in 
the two ranges. Both these cables are available 
in five conductor sizes up to 0-104 in diameter, 
from Aeralite Limited, Castle Works, Staly- 
bridge, Cheshire. They have very uniform 
impedance characteristics over the entire range of 
television bands, and each reel is supplied with 
certified performance test figures at 50, 100 and 
200 megacycles. 


service 


a 


Freeing the Obstinate 
Nut, Bolt or Screw 


A new tool now on the market, the American 
HKP Porter Impakdriver, is intended to free any 
nut, bolt or screw that has become rusted in, 
even if the head is badly correded 

The Impakdriver is held in contact with the head 
of the screw to be loosened as shown in the upper 
illustration. It is operated by two cams, which 


are aligned by twisting the body in one direction 
so that a blow on the head of the 


or the other, 





tool is converted into clockwise or anticlockwise 
rotational thrust. It is claimed that the mechan- 
ism Is as sturdy as the tool itself, and not only can 
the tool loosen screws having right or left hand 
threads, but it can also be used for tightening. 
Each Impakdriver kit costs £3 15s and includes 
the set of bits shown in the lower illustration 
Using these, every kind of screw can be tackled 











For nuts and bolts the adapter head ts pulled off, 
exposing a standard 4 in square male drive which 
will fit any size of socket spanner head 

Introduced by Foley-Brickley and Partners 
Limited of 99 Park Lane, London, W1, Impak- 
driver kits are marketed by E. P. Barrus (Con- 
cessionaires) Limited, 12-16 Brunel Road, Acton 
London, W3. 


Treadle Operated 
Automatic Service Doors 


The service doors between the kitchen and the 
restaurant at the Skyway Hotel, London Airport, 
have automatic opening units of unusual design. 
Each door is electro-pneumatically operated from 
a floor pad, which is completely recessed in the 
floor, occupies only 24 in depth, and operates on 
a low voltage. 

The floor pad combines a robust construction 
with a high sensitivity. On the kitchen side it 
can be washed down in the normal manner, 
while on the restaurant side it concealed 
beneath the carpet. After a waiter has initiated 
the pad by treading on it, the door remains 
open long enough for him to pass through before 
reclosing by means of a timer unit. The timer 
circuit is arranged to reset after each initiating 
action, thus permitting a succession of waiters 
to pass through the door before it closes. An 
important feature associated with fils sequence 
is the immediate reopening action of the door if 
the pad is depressed after the door has started to 
close. A selector switch fitted above the door 
permits selection of any one of three conditions 
at will, namely automatic, maintained open o1 


iS 


manual 
The equipment was specified by the hotel 
owners on the basis of previous favourable 


operating experience in Canada, and the reaction 
of the hotel staff is said to be enthusiastic. 
Supply and installation was by Radiovisor Parent 
Limited, Stanhope Works, High Path, London 
SW9. and it makes an interesting departure from 
that firm’s well known automatic systems employ- 
ing a beam of light in conjunction with a photo- 
electric cell receiver. 
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Four-Seater Ferrari 250 GT 


Quickly following up his crushing victory in the 
Le Mans 24 hour race, Ferrari launched a new 





version of the famous 250 GT with two main 
seats and two occasional seats. All previous 
models have had two seats. The extra interior 
space has been obtained without increase of 
length or wheelbase by moving forward engine 
and gearbox. The low drag body form incor- 
porates a slightly smaller radiator grille than 
the other models and a smooth bonnet, without 
air intake, shaped to a profile which is designed 
to prevent lift and increase road adherence at 
high speeds. Fog and spot lamps are incor- 
porated in the radiator air intake. The two- 
door body by Pinin Farina is of severely simple 
style with no irrelevant decoration. An almost 
unbroken expanse of glass gives excellent all 
round vision. The roof line, extends slightly 
over the rear window to give adequate head 





Power Braking for 


Power-assisted braking is now available as an 
optional extra in the Vauxhall Sixes—the Cresta 
and the Velox. It is provided by a hydraulic 
and vacuum servo unit specially designed for the 
company’s six-cylinder models made since 
October 1957. 

The new accessory serves to reduce the pressure 
required on the brake pedal by half, for example, 
45\lb as against a corresponding 90lb. The 
compact self-contained unit is mounted on two 
brackets on the offside of the engine and is 


Vauxhall Sixes 


powered by vacuum from the induction manifold. 
A vacuum reservoir is incorporated in the servo, 
so that two full-power brake applications can 
be obtained even with the engine stopped. 

The United Kingdom price of the power- 
braking unit is £12 17s 6d, and the estimated 
time for fitting is about two hours. 

Improved versions of all Vauxhall models are 
shortly to be introduced. The power-assisted 
braking attachment will of course be suitable 
for the six-cylinder models in the new range. 





room in the rear seats and the curved rear quar- 
ters blend into a new high tail which gives more 
luggage space than on the two-seater models 
Rear seats have side and centre arm rests. An 
intake below the windscreeen feeds fresh warm 
or cold air to the interior and there are two 
additional cool air intakes at the front. The side 
windows drop and the rear quarter lights are 
hinged. 

The engine is the well-known V-12 (73 by 
58-8 mm) 2,953 c.c. It has three twin choke 
carburettors and gives 235 b.h.p. at 7,000 r.p.m. 
on an 8-8 to | compression. Transmission is by 
four-speed synchromesh gearbox, and a Laycock 
overdrive is offered for the first time. There are 
Dunlop disc brakes for all four of the centre lock 
wire wheels which carry 6°50-15 tyres. 








Through the Highlands with Winch and Anchor 


In the face of the growing popularity of pony 
trekking in the Highlands, Austin engineers set 
out to demonstrate the cross-country abilities of 
the Austin Gipsy. While expressing no opinion 
as to the future of motor trekking, Austin are 
happy to report that their vehicle covered about 
1,000 miles cross-country “in the vilest imagin- 
able conditions in the Counties of Ross-shire, 
Sutherland and Caithness.” The actual route 
from Ullapool to John O’Groats measured 160 
miles, the remainder was taken up in finding the 
route. The exploration confirmed what has 
been suspected for some time. ‘ For the most 
part this barely populated area of Britain is a 
rock-strewn waste interspersed with deep peat 
bogs, streams and lakes,” report Austins. 
Borrowing a trawler’s anchor, they were able 
to make the first leg from Ullapool to Lairg in 
10 hours. This extensive 20-mile journey 
through the unspeakable beauty of the High- 
lands——* large boulders, treacherous gulleys, and 
swift flowing streams “—was completed to the 
astonishment of local inhabitants. The Turner 


front-mounted winch, 150 ft of cable, and the 
anchor, are confidently recommended to motor- 
ists touring this area. 

A local feature to be avoided in the north of 
Scotland is the peat bog. Specimens are often 
15 to 20 ft deep. Should the top surface of the 
turf be in any way cut or torn by the wheels 
there is little that can be done to prevent the 
vehicle sinking completely out of sight. 

At no time along the cross-country route was 
the surface found to be level. Satisfactory trac- 
tion was developed however by the Gipsy’s four- 
wheel drive and independent suspension, which 
kept each wheel on the ground in all but the most 
extreme conditions. On narrow sheep tracks on 
the side of hills, ideas of horizontal driving have 
to be abandoned. Progress is often only possible 
by running two wheels along the track and the 
other two up the side of the hill. The hills are 
steep and motorists can expect to spend much 
time at sideways angles departing from the 
horizontal by as much as 40. 

Plenty of petrol should be carried as filling 


this route 


stations are far from numerous ove! 
and consumption can be high. In some parts 
the Gipsy was only doing m.p.g.. compared 
with a normal consumption of about 20 m.p.g. 

On the second leg of the tour, between Lairg 
and Kinbrace, the terrain presents certain 
difficulties. Small bridges had to be built to 
span the numerous gullies that are a feature of 
this part of the world. The terrain on Knockfinn 
heights is of a nature not recommended to 
motorists and an alternative route round thet 
flank, via the east coast, is preferred if John O° 
Groats is to be reached. Caithness road con- 
ditions permit speeds of over 40 m.p.h. at times. 

Throughout the test the vehicle required no 
maintenance apart from the checking of petrol, 
oil, water and tyres. It was considered that the 
pounding which the all-rubber “ Flexitor ”’ sus- 
pension received would have broken a conven- 
tional leaf spring on many occasions. Subse- 
quent examination of the Gipsy a1 Longbridge 
revealed no defect in spite of the brutal punish- 
ment received in Scotland. 





New Berkeley Three-Wheeler de Luxe 


Since the introduction of the Berkeley Three- 
Wheeler in September last year more than 1.700 
have been sold. Now the manufacturers. 
Berkeley Cars Limited, announce the addition of 
a de-luxe version. 

Many improvements have been made, but the 
principal modification is increased rear seat 
accommodation providing more leg-room for 
children or greater luggage space. 

The windscreen has been redesigned to give 
better visibility and a larger hood has been 
provided. A hard-top version will be available 
shortly. A heavy duty front suspension has been 
incorporated and a reinforced rear suspension 


utilises a larger spring shock absorber unit and 
enables a lower sitting position to be provided. 
The body is constructed of moulded glass fibre, 
Wheel discs are included as standard. 

The Berkeley Three-Wheeler is powered by an 
Excelsior 328 c.c. twin cylinder engine and drive 
is to the two front wheels. Top speed is said 
to be 55 to 60 m.p.h. and manufacturers claim 
an average petrol consumption of 60 miles 
per gallon. 

Price of the Berkeley Three-Wheeler de-luxe 
model in England is £425 including purchase tax. 
The price of the standard three-wheeler remains 
at £339 19s 11d including tax. 
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Fuel Cells: 


Theoretically, a primary cell 
could be based on the electro- 
chemical oxidation of any 
substance that is thermody- 
namically unstable in the un- 
oxidised state. Much effort 
is now being devoted to estab- 
lish a practical technique 
which will produce cheap 
electrical power this way. 


i ie main attraction of the fuel cell is 
the potentially higher efficiency that can 
be achieved in the use of fuels, either natural or 
synthetic, to produce electrical energy, compared 
with heat engine cycles which are restricted in 
performance by the Carnot limitation*. With 
considerable development, electrochemical tech- 
niques might replace or complement existing 
methods of converting chemical into electrical 
energy, since the high efficiencies are only possible 
if certain obstacles can be overcome. 

Although the principles of the fuel cell have 
been well understood since the nineteenth 
century, the successful development has been 
hampered by technological difficulties, and it is 
only in recent years that useful performance has 
been achieved with prototype cells. The 
presently increased effort on fuel cells is partly 
due to advances in technology which have 
prompted a revival of interest and to a realisation 
that available energy supplies are limited and 
must be conserved. An additional factor is the 
increasing demand for power units to meet 
special requirements, for example, in submarine 
propulsion, in remote locations such as the polar 
regions, or in space systems, where fuel cells 
could have advantages over heat engines or other 
devices. 

FUEL CELL PRINCIPLE 

In a fuel cell an oxidant is supplied to a positive 
electrode and a fuel to a negative electrode. 
The two electrodes are electrochemically con- 
nected through an electrolyte which prevents 
mixing of the fuel and oxidant but provides an 
electronically insulating and electrolytically con- 
ducting linkage. Fig. | shows the basic arrange- 
ment. The available chemical energy is the free 
energy of the reaction 

fuel + oxidant -> reaction products. 

All of the energy can be converted to electrical 
energy if the reaction is carried out isothermally 
and reversibly. The production of electricity is 
the reverse of the familiar process of electrolysis 
and the reaction products are the same as result 
from the direct combustion of the fuel and 
oxidant. 

If the chemical reaction is performed non- 
isothermally with no work done, all the chemical 
energy will appear as heat. Heat is random in 
nature and, since work is a directed form of 
energy, the Carnot limitation applies to the 
conversion of thermal energy to useful work. 
To escape this limitation it is necessary to 
prevent the chemical energy becoming random- 
ized. The chemical reaction will, in a fuel cell, 
occur In the two parts (half-cell reactions): 

cathode reaction : fuel ions electrons 

anode reaction: oxidant electrons -> ions 

The energy is never randomized because the 
electrons liberated at the cathode flow uni- 
directionally to the anode through the external 
circuit, driven by an electromotive force proper- 
tional to the available free energy of the reaction, 
which enables the electrons to do work 
before reaching the anode. 

* The efficiency, 7, of a reversible (Carnot cycle) heat 
engine, working between a heat source at absolute 
temperature T, and rejecting heat at absolute tem- 
perature Ty, is 7 (T,—T,)'T,: no practicle heat 


engine can have a thermal efficiency exceeding this 
value. 
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The available energy in the possible chemical 
reactions is such that the open circuit voltage of 
a cell is limited to about | volt. As an example, 
Fig. 2 shows the theoretical open circuit voltage 
of a cell operating on hydrogen and oxygen, 
using 27 per cent by weight potassium hydroxide 
solution as the electrolyte. An increase in 
pressure raises the voltage; as the temperature is 
increased the voltage falls. An increase in 
electrolyte concentration also raises the voltage 
The fuel cell must therefore be regarded as a 
source of direct current at low voltage 

Under load the actual voltage of a cell will be 
less than the theoretical value because certain 
requirements cannot be completely fulfilled. 
The most important requirement is that, at each 
electrode, only the processes necessary for the 
main chemical reaction must take place, and the 
reaction rate must be high enough to yield an 
acceptably high current density. Losses due to 
the irreversibility of the electrode reactions, 
termed activation polarisation, appear in the 
form of heat. A smaller proportion of the 
losses are due to cell internal resistance and to 
concentration polarisation, the latter effect 
being due to changes in concentration of the 
electrolyte in the immediate vicinity of each 
electrode. Fuels and oxidant are usually gaseous 
and there may therefore be a measurable loss 
due to diffusion through the electrolyte, with 
combination at the opposite electrode. 

To realise an acceptable capital cost the specific 
power output of a fuel cell must be high; 
consequently the current density at the electrodes 
must be high. The basic problem is to increase 
the reaction rates at the three-phase boundary 
between the electrode, electrolyte and fuel or 
oxidant. This can be achieved by increasing 
the effective surface area of the reactants, by 
increasing the temperature and pressure, and by 
the use of catalysts. Refinements in mechanical 
design, both in the cell itself and in auxiliaries 
and fuel storage, can give further improvements 

TYPES OF FUEL CELL 
Hydrogen-oxygen cell 

Among various attempts to perfect the 
hydrogen-oxygen cell, the most successful has 
been the result of many years’ work by F. T 
Bacon. This cell requires pure hydrogen and 
oxygen gases for successful operation and uses 
potassium hydroxide solution as the electrolyte; 
the electrodes are made of porous sintered nickel 
and the main cell parts are of nickel-plated 
steel or pure nickel. Oxygen molecules on the 
positive electrode combine with water to form 
negatively charged hydroxyl ions which each 
remove an electron from the oxygen electrode. 
The hydroxyl ions migrate through the electrolyte 
to the negative electrode and there combine 
with hydrogen to form water, depositing an 
electron in the process. 

To achieve high current densities high gas 
pressures were found to be desirable and present 
cells operate at between 300 and 600 Ib per sq. in; 
an operating temperature of 200 C was selected, 
resulting in satisfactory reaction rates without 
corrosion which would occur at higher tempera- 
tures. To provide electrodes with a large active 
surface area and a very short diffusion path for 
the gases a double-porosity construction has 
been developed. A small pressure difference is 
set up across each electrode, so that the electrolyte 
is expelled from the large pores on the gas 
side, leaving a very thin layer of electrolyte on 
the surfaces; the gas is prevented by surface 
tension from bubbling through the smaller 
pores. 

The use of gases other than pure hydrogen 
and pure oxygen is attractive because of the 





high cost of these gases with present production 
techniques. A number of experiments have 
been conducted, leading to the following 
conclusions 

(1) No fuel gas other than pure hydrogen is 
electro-chemically active on a nickel electrode at 
practicable temperatures 

(2) Hydrogen containing inert diluents, such 
as nitrogen or methane, and air instead of oxygen, 
can be used if provision is made in both cases 
for exhausting the residual gases 

(3) Carbon monoxide and carbon dioxide are 
soluble in potassium hydroxide solution; if 
these gases are present carbonation of the 
electrolyte results, leading to a serious loss in 
performance. 

The largest battery so far built is a 
unit with 10in diameter electrodes, 
been successfully demonstrated as a practical 
source of power. The assembly produces 
3-2 kW at 32 volt (0-8 volt per cell) with a 
maximum of 5 8 kW at 24 volt (0-6 volt per 
cell; specific power output 10-7 kW per cu. ft, 
based on cell internal volume). Fig. 3 shows 
the best performance obtained so far from a 
single 2}in diameter cell. A very accurate 
pressure balance has to be maintained between 
the two gases. This is achieved by keeping the 
oxygen pressure constant under all load con- 
ditions; an accurate differential pressure meter 
controls the admission of hydrogen by means 
of a servo-mechanism and power-operated 
valve. The water formed in the reaction is 
condensed out from the hydrogen-steam mixture 
leaving the cell, the process being controlled 
automatically by a second differential pressure 
meter which operates on the pressure difference 
between the hydrogen and the electrolyte. The 
unit is not self-starting and the initial heating ts 
electrical. In operation, waste heat helps to 
maintain the working temperature; in very small 
sizes it may be impossible to keep the cell up to 
temperature and in large sizes cooling will be 
necessary. 

Bacon has stated that the high-pressure 
hydrogen-oxygen cell, in its present form, is 
now approaching commercial application as a 
completely automatic power source. Increases in 
specific power output of up to four times are 
anticipated. 

Hydrogen-oxygen cells have been developed 
on a laboratory scale by other workers; the 
majority of these cells have operated at low 
temperature and atmospheric pressure and a 
number of electrode materials and electrolytes 
have been tried. Examples are porous carbon 
electrodes impregnated with a catalyst and a 
form of ion exchange membrane which replaces 
the liquid electrolyte. 


40-cell 
which has 


Redox Cell 


In the redox system intermediate charge 
carriers pass through the cell itself and are 
regenerated externally by reaction with the fuel 
and oxidant, the net reaction being equivalent 
to that of fuel combustion. The cell may be 
regarded as two half cells in each of which the 
only mechanism involved is the transfer of elec- 
trons between the atoms or ions of the electrolyte 
and the inert electrode. The electrolytes in 
contact with the anode and cathode of the cell 
are termed the anolyte and catholyte respectively. 
Iwo important advantages are claimed for the 
redox system to offset its complexities: many 
inorganic ions readily lose or gain electrons, so 
that it should be possible to choose reactions 
for each half cell that will proceed without much 
degradation of energy; the reactions with fuel 
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Fig. 1 Basic arrangement of a fuel cell. 

Fig. 2. Effect of temperature and pressure on the 

theoretical open circuit voltage of the hydrogen- 

oxygen cell: aqueous potassium hydroxide eleciro- 
lyte, 27 per cent by weight. 


Fig. 3 Best performance obtained so far from 
a single 2} in diameter Bacon hydrogen-oxygen 
cell, Operating temperature: 200° C; Operating 
pressure: 600 lb per sq. in. Aqueous potassium 
hydroxide electrolyte concentration, 80 to 90 per 
cent by weight. 


Fig. 4 Effect of temperature on the performance 
of a typical high temperature fuel cell. 


and air or oxygen can be carried out indepen- 
dently and each under optimum conditions. 
Research on this type of cell has met with 
only moderate success. Suitable anolyte systems 
have been found which have a satisfactory 
performance within the cell and can be regener- 
ated by reaction with atmospheric oxygen; 
catholyte systems perform fairly well within the 
cell but regeneration by reaction with coal or 
other fuels is difficult. The overall efficiency of 
the redox process is unlikely to be very high, 
even if some of the practical problems are 
solved, and very little work is now in progress. 


High Temperature Cell 


The difficulties associated with the low reac- 
tivity of carbon and gaseous fuels other than 
hydrogen led to experiments being conducted 
at high temperatures. Little success was achieved 
at temperatures below the boiling points of 
aqueous electrolyte solutions and the majority 
of high temperature cells have operated at above 
500°C and used molten salt electrolytes. At 
these temperatures reaction rates are increased 
and the poisoning of electrode catalysts is reduced. 
Fig. 4 shows the effect of temperature on the 
performance of a typical high temperature cell. 

This type of cell is being developed at the 
Sondes Place Research Institute, under the 
direction of Dr. H. H. Chambers. The work is 
aimed at producing a _ general-purpose cell 
which can operate on a wide range of gaseous 
and vaporised hydrocarbon fuels. Particular 
attention is being paid in the design of cells to 
the ultimate necessity of making the components 
by large-scale manufacturing techniques. A 
number of electrolytes have been studied, with 
the final adoption of alkali metal carbonates. 
The cell operating temperature is between about 
500 and 800 C, the lower limit being due to the 
reduction of electrolyte conductivity and the 
upper limit to increasing corrosion rates. Corro- 
sion has so far restricted continuous operating 
tests and a life of 10,000 hours is the immediate 
aim. 

Operating experience has been gained with a 
variety of fuels: these have been classified into 
the following groups. 


No polarisation: hydrogen, carbon mon- 


oxide, mixtures of hydrogen and carbon 
monoxide, and ethyl alcohol. 
Little polarisation: propane, butane and 


kerosine. 
Severe polarisation: methane and benzene. 
Two basic forms of construction are being 
developed. In the first the molten electrolyte 
is contained by double-porosity electrodes 
similar to the type developed by Bacon; in the 
second the electrolyte is contained in a ceramic 
matrix (magnesia with about 50 per cent porosity). 
The second type has received more attention than 
the first, having obvious constructional advan- 
tages, since the double-porosity electrodes usually 
require a rigid backing plate. The specific 
output, excluding auxiliaries, of a cell assembly 
giving a few kilowatts would be about 2 kW per 
cu. ft at 0-7 volt per cell; through foreseeable 
improvements an output of 10kW per cu. ft 
should be achieved. 


Other Types 
Of other types of fuel cell which have been 
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studied the most interesting are a cell in which 
the carbon electrode is itself consumed as the 
fuel, a cell which functions on an alkali metal 
amalgam and oxygen and cells which operate 
on liquid reactants. 

The first has so far achieved a very low per- 
formance. The amalgam ceil, operating at 
45° C and | atmosphere pressure with a concen- 
tration by weight of 0-5 per cent sodium in 
mercury, gives an open circuit voltage of 1-9 
and a specific power of about 1-5 kW per cu. ft 
at 1-4 volt and 3kW per cu. ft at 0-9 volt. 
One liquid system which has been proposed is 
based on the conversion to an electrolyte of fuel 
oil by emulsification with a soap. Another type 
of cell utilises hydrazine and hydrogen peroxide 
as the reactants. The main disadvantage of 
most liquid system is the high cost of the fuel 
substance compared with the fossil fuels. 


APPLICATIONS 


For economic large-scale electrical power 
generation, the fossil fuels must either be used 
in their naturally-occurring form or in a form 
obtained by a relatively simple industrial process. 

The performance of the Bacon cell, in terms 
of specific power output and operating life, is 
very much superior to that of other fuel cells. 
However, the cell will only operate satisfactorily 
on pure hydrogen, and the cost of preparation 
from fossil fuels renders it unlikely that at 
present any type of hydrogen cell would be 
economic for large-scale generation. The main 
application of this type of cell is probably as a 
device for the storage of energy. 

Cells of this type are probably most suitable 
for traction purposes, in combination with a 
direct current motor. The cell is able to take 
large overloads at reduced efficiency without 
damage, is silent and free from vibration in 
operation, has very few moving parts and the 
‘*“exhaust ” is only water. A very important 
advantage of fuel cell traction units over internal 
combustion engines is that part-load operation 
would be at a very high efficiency; overall 
operating costs could be very low. The large- 
scale use for vehicles and other mobile units 
would depend on the economics of energy 
storage by the production of hydrogen and oxygen 
and the development of suitable methods of 
storing these gases, either in liquid form or as a 
compressed gas at a very low temperature. In 
certain circumstances, for example, as a sub- 
marine power unit or space system auxiliary, 
economic considerations could be outweighed 
by technical and operational advantages. 

Electrolytic processes are undergoing evolution 
and in particular, a high pressure’ water 
electrolyser developed in Switzerland and man- 
factured in Germany produces pure hydrogen 
and oxygen at pressures of up to 600 Ib per sq. in. 
The efficiency is 80 to 85 per cent, and the cost 
of the products much less than with present 
electrolysers. Possibly the use of nuclear 
reactor plant with high pressure water electro- 
lysers to achieve high load factor operation could 
be justified economically. The hydrogen and 
oxygen could be used for other purposes, such 
as traction, or to store energy for subsequent 
release at peak demand periods. In the latter 
case, it is unlikely that the overall efficiency of 
the electrolyser-fuel cell combination could 
initially be greater than SO per cent, even if it 
proves practicable for a single unit to act as both 
electrolyser and fuel cell. 

Although the redox cell in principle offers 
some prospect for the direct utilisation of coal, 
on present performance it does not warrant 
consideration as a competitor to conventional 
plant. The two regenerators will each occupy 
several times the bulk of the cell itself, and losses 
in the regenerative processes are likely to be 
high. 

The high temperature gas cell is probably 
the only type that could be used in conjunction 
with fossil fuels for large-scale generation. Fuel 
gases (hydrogen, carbon monoxide and hydro- 
carbons) would be produced by coal or oil 
gasification processes. However, plant to 


manufacture suitable fuels would probably be 
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The control and transient response of power 
reactor systems require careful investigation at 
the design stage. An important contribution to 
the design of several nuclear reactors, including 
those for the Bradwell and Latina stations, has 


been made by the reactor simulator installed in 
C. A. Parsons Nuclear Research Centre, New- 
castle upon Tyne. This machine is a_ large 


analogue computer having some unusual features 
to enhance its performance on the particular 
problems involved in reactor design and opera- 
tional studies. 

The reactor simulator (illustrated) is capable of 
measuring and operating on analogue variables 
to an overall accuracy of | per cent for large- 
scale problems while integrations with time 
constants ranging from milliseconds to hours in 
duration are quite practicable. This permits the 
simulator to operate in real time on the solution 
of most reactor problems, and hence to allow the 
testing of actual component items for instru- 
mentation and control systems. 

In contrast to most commercial “ general 
purpose "’ analogue computers, the simulator 
contains a number of special devices for generat- 
ing the many non-linear functions needed in 
siumulating a complete nuclear station. These 
include fractional powers of coolant mass flow 
and heat radiation terms involved in_ heat 
transfer equations; square, sin, cos and tan 
functions necessary for spatial temperature dis- 
tribution in the reactor core and blower speed 
variations: exponential functions concerned with 
reactor kinetics and fission product power decay: 
and step, ramp and purely empirical functions 
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The reactor simulator, 
huilt by C. A. Parsons at 
their Nuclear Research 
Centre, Newcastle upon 
Tyne is capable of 
measuring and operating 
on analogue variables to 
an overall accuracy of 
one per cent 


relays and to impose 
These special devices 
computing 
The simulator is nevertheless a large 
installation its size having been dictated by the 
necessity for solving both the reactor kinetics 
(neutron equations) and the thermodynamics of 


used to simulate safety 
arbitrary input changes. 
effect considerable economy in 
amplifiers. 


reactors sub-divided into six separate zones 
For simpler treatments the machine can be used 
as three separate simulators. Although specially 
designed to meet the needs of the C. A. Parsons’ 
nuclear reactor design group the computer can 
readily be programmed for the study of the 
dynamic behaviour of many engineering systems 
such, for example, as boilers, turbines and the 
overall automatic control of plant. 

Reactor start-up characteristics have been 
investigated in relation to initial neutron power 
level, control rod drive rates, xenon poisoning, 
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and other factors. Very exhaustive safety pro 
grammes have been run on the simulator to deter- 
mine temperature due to uncon 
trolled reactivity transients, loss of coolant and 
other failure conditions, and measures to limit 
these hazards have been assessed The effect of 
moderator temperature coefficient changes dur 
ing the life of a reactor on its inherent stability 
has been studied, in relation to control require- 
ments, while the simulator has been used in 
developing control instrumentation, firstly to 
determine the step response of the reactor as a 
basis for design, and later to check the perform- 
ance of the complete auto-control equipment 
Actual safety instrumentation for the Bradwell 
station has been tested. At present extensive 
studies are in progress concerning the perform- 
ance of boilers similar in design to those installed 
in the Bradwell station 


excursions 





Corrosion in Oil Fired Boilers 


Tests have been made on a series of heat resisting 
alloys which were exposed to ash deposition in 
the superheater zones of oil fired boilers. These 
tests, which were instigated and carried out by 
the Corrosion I Committee of the Council of 
British Manufacturers of Petroleum Equipment, 
are reported in the official journal of the Council, 
British Petroleum Equipment News, Nos. 4 and 5, 
vol. 7. 

The alloys tested included a ferritic 26 per cent 
chromium steel, and nickel-chromium or nickel- 
chromium-iron alloys containing 17-1 to 24:3 
per cent chromium and 10-9 to 77-8 per cent 
nickel. Specimens of each alloy were placed 
at specific locations in land boilers at Bankside 
and Haifa (Palestine), and in the marine boilers 
of the SS Nestor. Gas temperatures were of 
the order 1,400 to 1,800 F. 

After exposure, the appearance and weight of 
the specimens was recorded, and samples of scale 
and deposit were scraped off for examination by 


emission spectroscopy and X-ray diffraction 
Small samples cut from the specimens were 
microscopically examined and in some cases 


semi-quantitative analysis by emission spectro- 
scopy was checked by chemical analysis. The 
results of these analyses are given in full in the 
Committee’s report, with special reference to 
the influence of the vanadium sodium (V:Na) 
ratio of the deposit. 

The observations indicate that in land-based 
installations there is preferential deposition of 
the vanadium present in the oil. However, in 
the marine boiler the V:Na ratio of the deposit 
was less than that of the oil; this is believed to be 
due to the intake of sodium with the com- 
bustion air. The only alloy which showed 
good resistance to all deposits was the ferritic 
26 per cent Cr steel (0°35 per cent C); this, 
however, has relatively poor stress-carrying 
capacity at high temperatures. Some resistance 
to high vanadium deposits (V:Na ratio greater 


than two-thirds) ts found in alloys containing 
more than 60 per cent nickel. Austenitic steels 
with up to 20 per cent Ni are relatively resistant 
to attack by deposits @ low vanadium and high 
sodium sulphate contents. Ni-Cr-Fe alloys of 
intermediate nickel content (30 to 60 per cent Ni) 
are severely attacked by deposits containing 
vanadium and sodium in all proportions, though 
this susceptibility was apparently reduced in two 
alloys (37:0 and 53-9 per cent Ni) with high 
carbon content and containing tungsten. 

In the second stage of the report, results are 
given of laboratory tests carried out on the same 
series of alloys. The specimens were exposed in 
air, at temperatures of 1,200 to 1,560 F, to 
attack by a synthetic oil-ash, and to mixtures of 
sodium sulphate and vanadium pentoxide 
Some tests involved single, and others repeated 
deposition of the corrosive medium on_ the 
specimen. In general, the results showed good 
correlation with those of the field trials 





Concluding Fuel Cells 

much larger than the cell itself; the cost of the 
fuel gases could more than offset the increase 
in thermal efficiency obtained. If the efficiency 
of a fuel cell installation were considerably 
higher than in present day stations, the cooling 
water requirements would be much _ reduced 
and in some circumstances this would represent 
a large saving in space and cost. 

When large numbers of cells are connected 
n series it is likely that the d.c. output voltage 
will be restricted by electrical leakage to between 
500 and 1,000 volt. The economic transmission 
of power will require inversion and transforma- 
tion to high-voltage a.c. which adds to the capital 
cost of the plant. Large-scale power from fuel 
cells may therefore find application in electro- 
chemical and electrometallurgical processes, such 
as copper refining and the production of 
aluminium, which utilise fairly large quantities 


of d.c. at low voltage; powers of a few megawatts 
are typical. An interesting hybrid application ts 
to allow substances to react in a fuel cell so as 
to yield very pure reaction products and sufficient 
electrical power for auxiliaries. 


CONCLUSIONS 


(1) For large-scale direct electrical power 
generation, the development of cells to operate 
on coke, coal or crude oil has so far been 
unsuccessful. More promising is the use of fuel 
gases derived from coal or oil gasification 
processes, in conjunction with a high temperature 
fuel cell. 

(2) For large-scale electrical storage the 
medium temperature, high pressure hydrogen- 
oxygen cell may find application in conjunction 
with nuclear reactor plant and high pressure water 
electrolysers, enabling the reactor installation to 





operate at a high load factor, with subsequent 
release of the energy at peak demand periods 
This type of cell is also attractive for traction 
purposes. 

(3) Applications in the manufacture of indus- 
trial chemicals and as special-purpose power units 
may be attractive. 

(4) In general, the development of fuel cells 
has reached a stage where a large-scale research 
effort is required if any of the potential advan- 
tages and applications are to be realised. 


Acknowledgments 


The author is indebted to the directors olf 
C. A. Parsons and Company for permission to 
publish this article; and to Mr. F. T. Bacon, 
Marshall of Cambridge, Ltd., and Dr. H. H. 
Chambers, Sondes Place Research Institute, for 
supplying much of the information 





232 


Hi-Fi: Discs and Pick-ups 


By G. 


= high fidelity reproduction of recorded 
music in the home may be said to have 
started with the possibilities offered by the post- 
war magnetic plastic-tape recording system which 
stimulated the revolutionary design of the micro- 
groove record. Such a 12 in record could give 
up to 30 minutes of continuous programme at a 
turntable speed of 334 r.p.m., compared with 
16 minutes from magnetic tape machines whose 
primary speed was then 30 in per sec, and with 
4 to 5 minutes from the existing coarse groove 
78 r.p.m. record. Further, the quality from 
the microgroove record was comparable with 
that from magnetic tape and much superior to 
that from the 78 r.p.m. record, as the effective 
high frequency response had been extended 
from about 6 kc/s to about 15 kc/s and the 
signal to noise ratio improved by 15 to 20 dB. 

High fidelity reproduction from disc mostly 
originates from the 12 in disc which has been 
recorded with a variable pitch fine groove at 
a turntable speed of 334 r.p.m., giving a playing 
time of up to about 30 minutes per side. These 
discs are cut for monophonic and stereophonic 
reproduction and are identically priced, about £2. 
The material used in their composition is 
relatively soft compared with the old 78 r.p.m. 
shellac records, and specially designed pick-ups 
must be used for their reproduction. It is 
essential in the design of these pick-ups that the 
vertical and horizontal components of the load 
offered by the stylus tip to the record groove be 
as small as possible so that the stylus tip follows 
the groove modulation precisely without deform- 
ing or leaving the groove. 

If this load is kept sufficiently low that a 
playing weight of less than 3 grams is sufficient 
for accurate tracing of the grooves, then the 
stresses set up at the stylus tip will not exceed 
the elastic limit of the disc material and no 
damage will be done to the recording. It 
follows that the life of the disc and stylus will be 
lengthened considerably. Such a _ pick-up if 
designed for stereophonic working can be used 
on monophonic discs and if designed for mono- 
phonic working can be used on stereophonic 
discs to provide a monophonic output, provided 
that the bottom-of-the-groove and stylus tip 
radii are of the correct dimensions. It is not 
recommended, however, that older monophonic 
pick-ups be used on stereophonic discs because 
their excessive vertical loading will cause 
damage. There is also the danger of a stereo- 
phonic pick-up, which should have a stylus tip 
radius of 0-5 mils, producing a distorted output 
from a monophonic disc whose bottom-of-the- 
groove radius exceeds the recommended maxi- 
mum value of 0:3 mils. 

The grooves in these discs are cut with a 
90° V, the sides sloping at 45° to the vertical. 
For stereophonic work one channel is represented 
by vertical and the other by lateral displace- 
ments. This arrangement offers about equal 
rumble in both channels, and lower in either 
than in a strictly vertical channel. It is also 
easy to balance the reproducing channels in the 
home. 

In this system each channel will have both 
lateral and vertical components of the impressed 
modulation. Thus either could be reproduced 
by lateral or vertical pickups. The latter are 
rarely met in home reproducing systems but the 
former should be able to reproduce satisfactorily 
the lateral components of both channels, provided 
there is good vertical compliance. Thus the 
system is compatible with monophonic lateral 
recordings. 

The pick-up arm is generally designed in 
conjunction with the head so as to ensure good 
tracking and to control arm resonances, par- 
ticularly the main low frequency resonance 
which is a function of the arm and head and 
causes so much trouble and damage if it is not 
properly controlled. 

There are a number of well designed pick- 
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ups available today using variations of magnetic 
principles and the piezo-electric properties of 
crystals. The modern crystal pick-up incor- 
porates into its design viscous damping in such 
a way that it is no longer an amplitude operated 
device but rather a combination of amplitude 
and velocity operation so that it requires very 
little electronic equalisation. The average price 
of a good pick-up is about £20. 

A high grade turntable unit is generally known 
as a transcription turntable and has a minimum 
of rumble and speed variation. It is never fitted 
with the popular type of record-changer as the 
latter tends to increase the playing weight of the 
pick-up and is a source of damage to high grade 
records. Most of these turntables provide 
speeds of 78, 45 and 334 r.p.m., and some the 
additional facilities of an extra speed of 
16% r.p.m., with a fine speed control so that the 
speed can be varied by a small percentage either 
side of the correct value. The average price of a 
transcription unit is about £25. 

To maintain a high performance from disc 
it is necessary to take considerable care of the 
equipment and records. A comprehensive range 
of accessories is available for the proper care of 
both discs and pick-ups, and should be used. 

The present trend in disc recording would 
appear to be indicated by the trickle of 164 r.p.m. 
fine groove discs appearing on the market. 
Such a 12in disc gives a playing time of 45 
minutes per side which compares with 64 minutes 
per track of 1{ in per sec tape recording using 





Photomicrograph of grooves in a_ stereophonic 


disc recording. Lateral components are shown 
by varying width and the vertical by the light and 
dark shading. 


extra long play tape wound on 34 in cassettes. 
The quality of these discs at the moment does 
not warrant the term “ high fidelity ’* but despite 
the inconvenience of four speeds on the turntable 
and the difficulties of reducing tracing distortion 
it would not be sensible to ignore this frend. 
With regard to stereophony it would appear that 
the industry and public are committed to the 
present system and any changes would be of the 
compatible type, such as an increase in the 
number of loudspeakers, their disposition, either 
within the room or in a single enclosure, and a 
re-distribution of information to them. 

At the present time in this country, the 
reproduction of programme from tape records 
costs about twice as much as that from disc. 
This ratio would be reduced slightly if questions 
of length of life of the respective records and 
essential accessories were introduced. The com- 
parison of quality is just as difficult a question 
but if first class systems were compared most 
probably the disc would produce the _ better 
quality mainly because it has a slightly better 
signal to noise ratio. However, the disc system 


is more difficult to maintain at its peak per- 
formance and it is also more difficult to produce 
top class programme discs in the first place. 
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wiv AWk 
<= Flctrothermal®e TREATMENT 
EQUIPMENT 


@ FLEXIBLE @ PORTABLE (installation on site) 
@ TEMPERATURE UP TO 1832 F (1000C) @ FOR PRE-HEATING 
@ FOR STRESS RELIEVING OF WELDS @ WORK OFF GENERATORS OR TRANSFORMERS 


a 


Sl 


ARMOURED HEATERS FLEXIBLE FURNACE 
Insulated metal sheathed cable operating at Ceramic insulated mat operating at working 
working temperatures up to 1472 F (800 C temperatures up to 1832 F (1000 C) and 
and supplied in standard lengths up to 26} ft. supplied in dimensions to meet any require- 
810 cm), for safe use on Sov., 75v. and IIov. ments. 


Please request literature 


ELECTROTHERMAL ENGINEERING LTD. LONDON £7 GRAngewood 9911 


H 
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Heat 
Treatment 


Reproducing the laboratory subtleties of steel conditioning by heat- 
treatment, relies as much upon the man, as upon modern instrumentation. 
Experience,— most often handed down from father to son — alone can 
assess the effect of temperature and time upon a given mass of steel. 


Firth Brown are proud of the existing wealth of stored steel experience, 


some of it matured by three generations of service at Atlas and 


Norfolk Works. 





BROWN 


ALLOY STEELMAKERS 5 FORGEMASTERS . STEEL FOUNDERS ‘ HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN LIetvEeo SHEFFIELD ENGLAND 
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Specialisation in heat exchange problems has enabled us 
to achieve a number of important results—not least of 

which is an appreciable reduction in the cost of both 
heat exchange equipment and operation. 

Brown Fintube Double Pipe Heat Exchangers have cut heat exchange costs 


in three important ways : 


% Ever increasing sales have CUT FIRST COSTS by making improved 
production methods possible. 


% Greater standardisation has brought about important economies in 
both PLANNING AND INSTALLATION COSTS. 


%& MAINTENANCE COSTS are reduced by maximum interchangeability 
of standard components. 


With Brown Fintube sectional heat exchangers, existing units can be 


regrouped to cater for changes in plant process requirements 


AT ALMOST NO COST. As actual makers of BROWN FINTUBES, 





we can offer you the best terms and finest service. If you have a 
HIGH PRESSURE heat exchange problem we will give you the answer. And remem- 
FINTUBE ber when we DESIGN something we GUARANTEE performance. 
UNITS 
Equally easy to handle BROWN FINTUBE (Great Britain) LTD 
but will withstand 
pressures of over Associated with 
10,000 p.s.i 
wom |  BITRWELCO trp 
*‘ ONE-PIECE ’ 
FINTUBES HAVE 8 CHESTER STREET, ASTON, BIRMINGHAM, 6 
TIMES THE HEATING 
CAPACITY OF Telephone : EASt 7! (5 lines) Telegrams » BIRWELCO. Birr 
BARE PIPE London Office : 46 Westminster Palace Gardens, SW Telephone : ABBey 2073 (3 lines) 
Overseas Associates ; AUSTRALIA : John Lysaght (Australia) Pty. Ltd., P.O. Newcastle 2N, New South Wales, Australia 
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3 Motor, electrically 
operated Fixed Wharf 
a Crane. Duty: 15 tons 


10 ton Steam Permanent Way 
Crane, Metre Gauge. Duty: 10 
tons at 16 fc. radius propped ; 


S tons at i4ft. radius free | at 22 fc. radius 




































GRIFFIN BRAND 


STEEL SHEETS 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. 


* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 





> 4 Metal Spraying by the most up-to- 
date methods done in our works 
or “ in situ.” 









Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, 
oe 





CRANES 


STEAM 

DIESEL 
DIESEL-ELECTRIC 
ELECTRIC 














i179 WEST GEORGE STREET 
GLASGOW C.2. 


>| Tel: CENtral 0442. ‘Grams: “CIVILITY, Glasgow” 











NS Qf 
Telegraphic Address SieEStY ? Telephone No 


Lifting, Leicester”’ 22575-6 





4 UT | a 









Widely used for the bearings 

of Diesel Engines. Road Vehicles, Y : 
Locomotives, Generating Plant, Y 
Rolling Mills, etc. 


Full details sent on request. 


me i ; | 
URE SMELTING CO. LTD. THe makers oF ARIEL AND ESCO PHOSPHOR BRONZE RODS 


CANBEM WORKS, MERTON ABBEY, LONDON, $.W.I19 Tel: Mitcham 263! - ALUMINIUM WORKS, WILLOW LANE, MITCHAM, SURREY Tel: Mitcham 2248 
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in VELFLO Circular Duct Fittings 


Smoother flow. ..less noise ...greatereconomy! Those are the three great advantages 


brought to high-velocity air conditioning ductwork by Velflo. 


Velflo fittings are made from pressings produced from metal dies and are all welded, so there 


are no folds, rivets or other projections to cause internal surface friction, and no leaks 


And because they are mass-produced, Velflo fittings are much cheaper 


than hand-made components. 
All standard Velfio fittings will shortly be available from stock anywhere in Britain. 


As well as being ideal for high velocity air conditioning systems, Velflo fittings are also 


eminently suitable for conventional installations... dust and fume extraction 
plant ...rain and waste water installations... pneumatic conveying. 





VELFLO 


BY WILMOT BREEDEN 


For detailed catalogue, write to: 


NO folds... NO rivets... NO leaks... 








Sales Manager, Dept. 9, Wilmot Breeden Ltd., Goodman Street, Birmingham, England Telephone: Central 8691. 
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Our steel foundry, one of the largest 


and most up-to-date in the country, provides a range of 
castings varying in size from a few ounces up to a finished weight 
of about 14 tons. 

With three different methods of steel melting available 
Tropenas converter, electric arc and high frequency—we can 
make steel castings to cover the entire range of required com- 
positions, from carbon steels to alloy” steels including 


manganese, stainless and _ heat-resisting steels. Well-equipped 


pattern, heat-treatment and machine’ shops _ for _ finish 

Main walking gear for large 
machining, enable us to give a complete service in Steel walking dragline excavator. 
two required per set. 
Weight 11 tons 3 ecwrts. each. 


Castings for the requirements of every industrial user. 





Weighing a few ounces each, 
steel castings of links and 
pins for a conveyor chain. 


EDGAR ALLEN & CO. LIMITED 


IMPERIAL STEEL WORKS. SHEFFIELD 9 





| ge traiaccapenpeoneiegiengy:tengtemeohnenpgpapammiamaientimeii, 
To EDGAR ALLEN & CO. LTD., SHEFFIELD 9 FBI Erg 
i Please post STEEL FOUNDRY Book to i 
NAME i 
f POSITION 
FIRM 
j ADDRESS . 
Riise nits dan eeiaits des ces een eee een 
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Revolving drum type drying machine foi 


small metal parts. 


STURTEVANT 
DRYING MACHINE 
for 
the rapid handling and improved 
treatment of small metal parts. 


Readily adaptable to a wide range of 
applications. 
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DRYING PLANT 


Sturtevant plant provides exact control and can be varied in design or adapted 
in application to meet the most stringent drying conditions. It is thermally 
efficient and suitable generally for use with all heating media. Consistently 
economical in operation, it effectively dries materials and products of all 


types, greatly accelerating output 
and ensuring a marked reduction 
in overall manufacturing costs. 


STURTEVANT ROTARY DRYERS 
for 


the bulk drying of loose materials 
such as chalk, clay, coal, gypsum, 
sand, sugar, slag and many chemical 
products. 


STURTEVANT WYSSMONT 
Vertical 
TURBO-DRYER 


for 

the uniform drying of granules, beads, 
powders, crystals, pastes, sludges, 
slurries and products that are fragile, 
obnoxious, oxidisable, heat sensitive, 
or solid with a hazardous solvent 
which must be removed safely and 
recovered. 


Apply to reference Z 101 D for details 


of Sturtevant Drying Plant. 





1 Sturtevant Wyssmont drver under construction at our works 


STURTEVANT ENGINEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4 
AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD., 400 SUSSEX STREET, SYDNEY, N.S.W. 
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Buggenum 
power-station 
N.V. Provinciale 
Limburgsche 
Electriciteits- 
| Maatschappi, 
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39 units 
in the 
Netherlands 


Centrale Hemweg 

Gemeentelijk 
Electriciteitsbedrijf 
Amsterdam 


x 
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: 
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| 
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150-kV 7500 MVA [eee 
TYPE-OB30 So 


AIR-BLAST 
CIRCUIT-BREAKERS 


Reyrolle 


A. Reyrolle & Co. Ltd - Hebburn - County Durham - England 
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Heat Treatment 


in salt bath furnaces, as in greenhouses, brings — 
its rewards. The ‘Cassel’ Heat Treatment Service 
offers you the benefits of its experience in car ee 
burising, heat treatment, tempering, taoctanioe : S : 
ing and austempering. : 4 


Write to: 
Imperial Chemical Industries badek’ 
asta 
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TURBO-GENERATORS 


HEATON WORKS'NEWCASTLE UPON TYNE 


C-A-PARSONS & CO. LTD. 
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SPEEDICUT 














~ © taps AND 
SCREW THREAD 
TOOLS 


Speedicut Taps, working at a peripheral 
speed of 150 ft. per minute, give the remarkable 
cutting time of |:2 seconds for a 4” B.S.F. nut. 

The tap life on 28/32 tons tensile steel nuts 

is 40,000 /60,000. 

Take advantage of latest techniques in toolmaking 
SPECIFY SPEEDICUT. 








FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS - CARLISLE ST. EAST - SHEFFIELD 
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SPEEDICUT 














© taps AND 
SCREW THREAD 
TOOLS 


Speedicut Taps, working at a peripheral 
speed of 150 ft. per minute, give the remarkable 
cutting time of |-2 seconds for a 4” B.S.F. nut. 

The tap life on 28/32 tons tensile steel nuts 

is 40,000 /60,000. 

Take advantage of latest techniques in toolmaking 
SPECIFY SPEEDICUT. 





FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS « CARLISLE ST. EAST - SHEFFIELD 
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PAINTS THAT STAY NEW LONGER 


a a 
i: 
; ,_ ) 
hs 


PICKLING SHOP at Appleby-Frodingham Steel Company, Scunthorpe Lincs. painted with Evodyne over Evoled 
Photograph by courtesy of Appleby-Frodingham Stee! Company (Branch of the United Stee! Companies Limited) 


Paints for Structural Steelwork in Industry must be tough — 
the ideal combination for Acidic conditions are... 





Manufacturers of BITUGEL, EVOKOTE and EVOTECT paints 
* SEND FOR LITERATURE EVODE LTD., (PAINTS DIVISION) STAFFORD. Telephone: 2241 (5 lines) 
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Ada (Halifax) Ltd 

















































Albion Motors Lt 
Allis-Chalmers Great Britain Ltd 
Associated Electrical Industries Ltd 


Associated Motor-Cycles Ltd. (Matchless, A.J.S.) 
Baker Perkins Ltd 

J. C. Bamford (Excavators) Ltd. 

Blackburn Aircraft Ltd 

Boden Trailers Ltd. 

Bristol Siddeley Engines Ltd. 

British European Airways (BEA) 

British Qverseas Airways Corporation (B.O.A.C.) 
Bulpitt & Sons Ltd. (Swan Brand) 

Chrysler Motors Ltd.. 

Colvilles Ltd. 

Consolidated Pneumatic Tool Co. Ltd. 

Coventry Climax Engines Ltd. 

Cummins Engine Co. Ltd 

| BT -Totor- Mm at-lel-1am Gio R 

Dennis Bros. Ltd. 

Delaney Gallay Ltd. 

Dunlop Rim & Wheel Co. Ltd. 

E.R.F. Ltd. , 
Electric & Musical Industries Ltd. (E.M.1.) 

The English Electric Co. Ltd. 

Ford Motor Co. Ltd 
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‘ 
The General Electric Co. Ltd. 
Sir George Godfrey & Partners Ltd., 
Head, Wrightson & Co. Ltd. 
Imperial Chemical Industries Ltd. (1.C.1.) 
Ingersoll-Rand Co. Ltd. 
International Harvester Co. of Great Britain Ltd. 
Laycock Engineering Ltd. 
Lockheed Hydraulic Brake Co. Ltd., 
McMichael Radio Ltd. 
Massey-Ferguson (U.K.) Ltd. 
Metropolitan-Vickers Electrical Co. Ltd. (A.E.1.) 
ViVigelal mat-(ellem acer 
F. Perkins Ltd. 
The Plessey Co. Ltd 
Pressed Steel Co. Ltd. 
Pye Ltd. 
Quatcast Ltd. 
Ransomes Sims & Jefferies Ltd. 
A. V. Roe & Co.-Ltd. 
Rotary Hoes Ltd., 
a doleht-t-Wm Clacle remem Orelailel-lali-t 
The Rover Co. Ltd. 
Simplex Electric Co. Ltd, (Creda Division) 
The Steel -Company of Wales. 
Steels Engineering Products Ltd. (Coles Cranes) 
Taskers of Andover (1923) Ltd 
Vauxhall Motors Ltd 
Vickers-Armstrongs Ltd. 
Westinghouse Brake & Signal Co. Ltd 
Westland Aircraft Ltd 








LONDON OFFICE 
44 Hertford Stre et. W1 





£0 7) is 
tne Tel HYDe Park 3888 Telex --23549 
NC > 
FERRYBRIDGE - KNOTTINGLEY - YORKS See CON 
Office and Stockroom, Countess Road 
Tel: Knottingley 2323 (5 lines) Telex: 55166 Tel: Northampton 3766 Telex: 31624 


12 August 1960 ENGINEERING 





SCHIESS AKTIENGESELLSCHAFT DUSSELDORF 


vertical turret tathe 


High cutting speeds, 

fixed cross rail, 

novel turret features, 
pneumatic-hydraulic means for 
counterbalancing the turret slide. 


Other design features: 
Base and column cast in one piece. 
Table bearing of modern design 
using pre-loaded anti-friction 
bearings for both radial and 
thrust work loads. 
Table drive gearbox with automatic 
clutch control to give approximately 
constant cutting speeds. 
Feed gearboxes with clutch selection 
of feed speeds and rapid traverse. 
Creep feed motion available in both 
directions (horizontal and vertical) 
independently of the table speed. 
Precision fine setting equipment. 
Automatic programme control and 
copy-turning equipment can be 
incorporated when required. 


Sole Agents United Kingdom and Eire: — BURTON, GRIFFITHS & Co.. LTD. 


MACKADOWN LANE, KITTS GREEN, BIRMINGHAM 33 


: 
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We 
take our own 
medicine... 





Five years ago we began rebuilding the round low thermal capacity that was then comparatively 


down-draught kilnsofthe Morgan CrucibleCo. Ltd. new. The roof of one of these furnaces immediately 


at Batterseain MI.28—a hot-faceinsulatingbrickof after installation is shown in the first picture. 


.. (MI. 28 bricks) 


...and like it 





The output of these kilns, lined with MI. 28, was that time was the life of these linings. We would 


considerably greater than their firebrick counter- hardly have dared to expect anything as good 


parts, because the low heat-storage of the lining as we got. The second picture shows the same 


shortened both heating and cooling periods. roof after five years’ service. So far as we can see 
This, in fact, was the principal reason for the it is good for at least another five years and 


change over. What we were not so sure of at probably longer. 


MORGAN 


efractories Ltd 


MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHFSHIRE. TELEPHONE: NESTON 1406 


~rt ta 











FURNACES ~— 


Gas and Oil Fired Industrial Furnaces 
Refractory Installations (New and Repair) 
Redesigning and Rebuilding of existing Furnaces 


MANCHESTER FURNACES LTD 
GLOBE WORKS, ASHTON NEW RD. 


a 


MANCHESTER, Il 
Phone: EAST 0137 
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FLAMEPROOF 
SOLENOIDS 


Groups I - II - II gases 
Pull 3 to 285 inch. lbs 
Continuous rating 





A.C. single phase 
A.C. three phase 
D.C. up to 600 volts 





Suitable for operation in most 
hazardous & dusty atmospheres 


ELLISTON, EVANS & JACKSON LTD 








LONDON & BRIDGWATER 












GIVE YOUR 


WITH A 


WELLS 


EW LIFE 
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MONK BRIDGE 


Turbine and 
Compressor Blades 
precision forged 

on aerofoil or with 
machining allowances 
or completely 
finished machined 






















Weare the largest and best equipped 
producer of precision forged blades 
to very close limits of dimensional 
accuracy and surface finish, and to 
the highest metallurgical standards. 
Turbine Blades in a full range of 
heat and creep resisting steels and 
Nimonic alloys. Compressor Blades 
in aluminium bronze, high creep 
stainless steels and titanium alloys. 
Also: precision forgings in the 
newer or difficult-to-machine 
metals for nuclear, missile, 
chemical, surgical and other 


equipment. 


OIL FILTER 


Six standard sizes, available from 
stock, for all Engineers and other users 
of oil. 

Write for Section ‘‘C”’ leaflet. 

Also makers of oil Storage Cabinets and 
Barrel Pourers. Portable Paraffin Heater 
Plants for works and outdoor use. 








& Go. 170... 


MOUNT STREET 
HYDE, CHESHIRE 
Telephone: HYDE 2953 


A.C.WELL 











Telegrams: “ UNBREAKABLE " HYDE 


MONK BRIDGE IRON AND STEEL COMPANY - LEEDS 12 


Branch of Daniel Doncaster and Sons Ltd. Sheffield 
MB6 
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ALAG is a synthetic aggregate which, 
when used with CIMENT FONDU, PRODUCES 
CONCRETE WITH THE FOLLOWING UNIQUE 


PROPERTIES : 


t| 


EXTREME RESISTANCE TO ABRASION 


Hardness of aggregate 7-5 MOHS Cuts glass) 


ENORMOUSLY HIGH STRENGTH IN A MATTER OF HOURS 


(For example 12,000 Ib per sq. inch at 24 hours and 16,000 Ib per sq 


inch at 7 days) 
HIGH DENSITY 


167 Ib per cu. ft. air-dried — 20lb per cu. ft. higher than normal 


HEAT-RESISTANT 


(up to 11§0, 1200°C) 


OR ALL ABOVE PROPERTIES COMBINED 


SHOULD BE USED ONLY WITH HIGH ALUMINA CEMENT (CIMENT FONDU) 


Write for further information. ALAG is available only from: 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 Brook Street, London, W.1. Telephone : Mayfair 8546 
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REFRACTORY CONCRETE 


Refractory Castables are poured and 
cast like structural Concrete, and being 
readily available are finding many applica- 
tions, particularly for preparation of special 
shapes at site. 



















wow TYPE THERMAL MAXIMUM 
SUPPLIED REFRACTORINESS OF HARDENING TEMPERATURE Lb/Cu. Ft 
SET TEMPERATURE OF USE 
Stein Refractory 
Concrete 
No. 13 Dry 1420°C Hydraulic 1200°C 1350°C 120 
No. 14 Dry 1500 °C Hydraulic 1200°C 1450°C 129 
No. 16 Dry (750°C Hydraulic 1200°C 1600°C 160 Use our advisory service based on 70 
No. 17 Dry 1750°C Hydraulic 1200°C 1700°C 160 years experience in the refractory field 
> e 2. . ; 
We. 08 my —- — eo sancti - it can improve your furnace efficiency. 
Stein Chrome Dry 1750°C Hydraulic 1200 C 1500°C 180 
Concrete 











For further information write, phone or call 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland. tet: 81vkvock 255 (4 tines) 


All round 
protection 
against 
corrosion 


Wherever hot-wet metal surfaces are found 
—with temperatures above 170°F—‘Apexior 
No. 1’ prevents corrosion. 
Easily applied by brush or spray this out- 
standing coating provides effective low cost 
protection for expensive boiler plant... 
means less costly maintenance. 
‘Apexior No. 1’ minimises scale formation, 
ensures that any scale which does form will 
be easier to remove; heat transmission is 
improved and feed water will not be contam- 


inated or discoloured. For full information 





about ‘Apexior No. 1’ write today for [ 


booklet ‘‘Preventing BoilerCorrosion”’. | 


lastingly ensured with | 


APE 10 | ii BRITISH PAINTS LIMITED Apexior Division 


REGISTERED Portland Road, Newcastle upon Tyne, 2. pret 
No.1 | Northumberland House, 303-306, High Holborn, London, W.C.1 - 31, Wapping, Liverpool 7 Zp¥@ad/s 


a) 
SYDNEY ADELAIDE DURBAN CAPE TOWN CALCUTTA TRINIDAD NEW YORK DUBLIN. OUR WORLD-WIDE SERVICE iS AT YOUR DISPOSAL FOR THE ASKING. “ASS Te 
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cooling 
system 
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COOLING TOWERS / 
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are better for you! if 
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[he right type for your use, based on your special 
requirements, can be supplied by us. Whatever 
your industry, wherever your location, we desig! 
and erect Cooling Towers with capacities from 900 


to 5,000,000 gallons per hour that will provide the 





guaranteed service you expect 





May we suggest that you write or telephone us? 


PLM COOMING LOWERS (1925) lerip 


CHANCERY HOUSE, PARKSHOT, RICHMOND, SURREY. 
T y Richmond 6494 T : f } 
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CONTRACTORS TO THE 
ADMIRALTY, WAR OFFICE, 

AIR MINISTRY ANC H.M. OFFICE 
OF WORKS. 


LONDON OFFICE: 
Long Lane, Hillingdon, Middlesex. 
Telephone: UXBRIDGE 3925. 













Telegrams : ‘“‘DEVISERS, WISHAW” 
Telephone : WISHAW 289 & 290. 











Engineering Works 
¢ SCOTLAND 


hitegates 
MOTHERWELL 





























Reliable Automation 





BY PNEUMATICS, MEANS 
Illustrated above is a ‘“‘Ponticrat’’ Bottle Crating Machine 


ROSS 4 manufactured By Messrs. H. Pontifex & Sons Ltd., Birmingham, 
equipped throughout with Ross Air Control Valves. This 


. AIR CONTROL VALVES pneumatically operated machine can load bottles into crates 


at the rate of 24,000 bottles per hour. 





SEND NOW FOR CATALOGUES FROM : 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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AE I 125-ton 


Synchronous Condenser 
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...erected with a 5-ton crane 


This air-cooled outdoor-type AEI synchronous condenser, rated at 50,000 KVA 1,000 
r.p.m., is in service at the Torrente (Spain) substation of Hidroeléctrica Espafiola S.A. 
Despite the large capacity of the machine, its design permitted erection without the 


use of a heavy crane, the only equipment necessary being jacks, rollers, and a 5-ton hoist. 


AEI Synchronous Condensers are in service in every continent 
Sizes range from 1,000 kVA upwards, and total capacity installed or on order exceeds 


700,000 KVA. 


Enquiries relating to synchronous condensers should be addressed to Large Electrical Machine Sales, Rugby 


Associated Electrical Industries Limited 


Heavy Plant Division 
RUGBY & MANCHESTER, ENGLAND 
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Vokes is the only British company to manu- 


facture a comprehensive range of air filters 
which have all been fully tested in accordance 
with BSS.2831. Our laboratory facilities are also 
unique and research is constantly being carried 
out into new filtration techniques. Our staff of 
experienced technicians will be pleased to help 
you with any air filtration queries and we are 
prepared unreservedly to guarantee the per- 
formance of any specific filter recommendations 
we make. Please write for fuller details. 


Comprehensive literature covering all these air filters is available on request. 


VOKES LIMITED =: 


Telephone: Guildford 62861 (6 lines). Telegram 


— ee a a 
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cleaner world 





























K.600 Kompak. Norn 


V resistance of 0.15 w.g. Gua 


so dust. Jhis is the m 


in the count? 


Super-Vee. An inexpensive 
t i 


GU apadll 


etficiency of 96° test ; 
O ‘Multivee’. An inexpensive semi-p 


general air filtration appl 
4) 


and cotton gauze filter mediun 


t 


for use where low static pr 


units, radio installations et 


‘Absolute’. Every ‘Absolute’ 
K blue dust cloud method 
99.95°,, against particles in th 


Autoroll. Combines large 





operating and servici 


S.C. (Self-Cleaning). W 


minimum maintenance. Sf 


98°. efficiency with an initia si 
operation. A unique, patented 
the oil trough ensures the m 


automatic 


self cleaning yet attained. 


GUILDFORD 


Vokesacess, Guildford, Telex. 


Represented throughout the World. 


filter is tested by the 





is automatically or manually fed on 
ill clean large quantities of air with 
I il design of 


ting of 6 c.f.m. with an initial 
ed 95°, efficient ag Aloxite 
de used air con fiiter 





expendable filter with an initial 
st Aloxite 





nt filter designed for 
Phe corrugated cott fabric 
vakes it particularly suitable 
Ss are specified as in ventilator 


methylene 





jected if its efficiency is less than 
I to 0.§ micron rang 
holding capacity low 
Che filter medium . long) 





i spools across the air flow, 


j filter panels, 
tance of 0.35”w.g. Completely 
cleansing device in 


t efficient degree of continuous 


gives 


SURREY 


Telex: 8-535 Vokesacess, Gfd. 


Vv507 
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cross-channel power link 


The submarine power cable to be laid across the 
Channel between Dungeness and Boulogne will be 
similar to the cable shown here. This cable, which 
now connects British Columbia with Vancouver 
Island, was manufactured and laid by BICC in 


unjointed 16-mile lengths. 


The Central Electricity 
Generating Board and 

Electricité de France have placed 
contracts for the manufacture 
and laying of the cross-Channel 
submarine power link 

Two 100,000 volt single-core 
submarine power cables will 
put England and France on one 
electrical grid—a new balance 
of power to ease mutual problems 
of supply and demand 


With a capacity of 160 megawatts 
(over 200,000 h.p.) in either 
direction, this submarine circuit 

will carry the heaviest D.C. electrical 


load ever transmitted under water. 


Cables for the British section 
will be made by two famous 
companies—BICC and AEI— 
working in close collaboration 





Submarine 
power 
cables 


ote, 
Tite teientemeidiiietaeninne 





BRITISH INSULATED CALLENDER’S CABLES LIMITED 21 BLOOMSBURY STREET LONDON WC! 
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ALL OF THESE TO 
B.S. & A.S.T.M. 
SPECIFICATIONS 


HIGHEST 
QUALITY 
rot Vaal ets 


All of which can be 


machined in our modern 


machine shops 


LAKE & ELLIOT, LTD. 





Keys serving to lock out, as well as in, can be regarded also as symbols of freedom from things unwanted. 
In the world of machinery, freedom from breakdown, from inaccurate working, and from the extra expense 


involved by the presence of these two undesirables, gives the best possible security for efficient production. 






wate Decibl Sure Lg VlGig 


FREMO 





HEADED,PLAIN AND 
WOODRUFF KEYS 
Also manufacturers of 
SOLID AND SPLIT 

TAPER PINS 








FREDERICK MOUNTFORD (Bham) LTD. 


FREMO WORKS: MOSELEY ST: BIRMINGHAM, 5 





Telephone: MiDiand 7984 BPX. Telegrams: FREMO, BIRMINGHAM 
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Vickers-Armstrongs (Engineers) Limited 
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Clever stuff ? 







































































routine job ? 





























BoTtH at Vickers. 

All types of extrusions 

in brass. Fine limits, 

good quality, quick delivery. 


Write or phone 


for information to: 


Non-Ferrous Metals Department 
(Division 6 ), 

Vickers-Armstrongs (Engineers) Limited, 
Elswick Works, 

Newcastle upon Tyne. 

Telephone: 33101 
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_ BETTER 
BEARING 
BUSHES 


Please write for literature 


including 


'HOLFos STANDARD BUSHES» 


to 


JOHN HOLROYD & CO., Ltp. 
P.O. BOX 24 HOLFOS WORKS 
ROCHDALE _ LANCS. 

Tel: 3155 
We supply the machined bushes 
or the tubing only 


HL 20 


HOLFOS 
=), 10] 745 
TUBING 


SPUNCAST ALSO 
CONTINUOUSLY CAST 
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We cannot deal with sheep or goats, but 
the ‘Supreme Vortex’ pipe line separator 


is unsurpassed for separating — 


Moisture and oil drops from compressed air 
Moisture from steam 
Dirt particles from gases 


Carru ers 


SEPARATOR DIVISION 


J. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 
Telephone: East Kilbride 20591 Telegrams: ‘Hoisting’ East Kilbride 
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FOR RELIABILITY AND LONG LIFE — 


it must be 









WAX-CHARGED COOLANT 
THERMOSTATS 


HEAVY DUTY 
TEMPERATURE AND 
PRESSURE SWITCHES 


SHAFT SEALS 








PRESSURE RELIEF 
VALVES 


SEAMLESS METALLIC BELLOWS 


We Every Teddington product is backed 


by 30 years experience 


Ask for full technical details or call our Advisory Service 


P. W. BAKER & SONS (SALES) LTD., packcess c.axo oivision 


TEDDINGTON WORKS, SUNBURY-ON-THAMES, MIDDX. TEL: SUNBURY-ON-THAMES 456 
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STEEL CASTINGS 
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for all 
branches of 


engineering 


up to 75 tons 


in weight 


2000 ton Horizontal Press for 
the extrusion of Copper and 
Brass rod, at the Witton 


Works of 1.C.l. Metals Division 








THE DARLINGTON FORGE LTD 


Darlington 
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Fr services to the 
NUCLEAR INDUSTRY 








shut-off valves 





Flight Refuelling Ltd 


TARRANT RUSHTON AIRFIELD, BLANDFORD, DORSET Telephone: Blandford 501 
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DESIGNERS OF CLUTCH 
AND POWER TRANSMISSIONS 


see Ferodo First 

for sintered metal 
& cermet friction 
linings 


when duties beyond the scope of conventional 





friction materials are called fo1 


FERODO FIRST 
FOR LIGHT 
AND HEAVY DUTY 


FERODO LIMITED - CHAPEL-EN-LE-FRITH 
A Member of the Turner &: Newall Organisation 


9/38 
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PRIEST FURNACES LTD. CROSTHWAITE FURNACES and 
LONGLANDS MIDDLESBROUGH SCRIVEN MACHINE TOOLS LTD. 


York Street Ironworks, Leeds § Tel.: 3241-2 
32, Victoria Street, London,S.W.1 = Te/.; Abbey 2966 


Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries 









F 126 


GREY IRON. 
OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is 
a simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR, or 


¢ WATER-TIGHT JOINT. Write for full details and prices 


SPHEROIDAL GRAPHITE CAST IRON UP TO 20 TONS | @ % 0 d ; i E 


HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY 


HARLAND & WOLFF 


CLYDE FOUNDRY. covan. GLascow 


TELEGRAMS CLYFOUNDIC GLASGOW TELEPHONE GOVAN )226 


A SLICK PRODUCT 


LICK-BRANDS This 





WADDON CROYDON 





ae) mt -banledi-jane 


gs ; 
“ARGON 


wcapnpslagpsston-eprcnannesetestetnsh mateeshsasnctneaneata-iy ae | 


storage and 
id Wal) ele] ae hdlela 
oh MiKo Lei Le m-4- 0-1 -1-) 


_ BUTADIENE 
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- BUTANE 
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_ ETHYLENE 
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| FLUORINE | 
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"METHANE | 








W.P.BUTTERFIELDLTD. | 
P.O. Box 38 SHIPLEY -YORKS 
Telephone: 52244 (8 lines) 


NITROGEN 
| Ls aia ata 





OXYGEN | 


oo 


BRANCHES 


London Tel 
HOLborn 2455 (4 lines) 


Birmingham Tel 
EAS 0871 and EAS 224! 


Bristol Tel: 27905 
Liverpool Tel: CENeral 0829 
Glasgow Tel: CENcral 7696 


seliae M1 Tel: $7419 ang =~ |:~Ssd FABRICATORS IN STAINLESS STEEL - MILD STEEL yr : ; 














1957 | ALUMINIUM * ALUMINIUM BRONZE ALLOY + eos. 
‘MONEL’ AND NICKEL 


Dublin Tel: 73475 & 79745 
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W. BARNS & SON (HOLLOWAY) LIMITED 
are proud to announce their hundredth anniversary. 
They extend thanks to their many clients for valued 
support in the past and, with the opening of their new 
extension last year, assure them of continued and even 


better service in the future 


PERFORATED METALS 


W. BARNS & SON (HOLLOWAY) LIMITED ° Globe Works, Queensland Rd., Holloway, N.7 Tel: NORth 3347/8 Grams 


Perforation. Holway, London 


| 
| 
WIRE WEAVING 
! 
| 
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New developments 





in Rotork 


valve contro 


Valve manufacturers and users all over the world have 
helped Rotork develop their new series of electric 
actuators the ‘A’ range. Such practical advice, 
coupled with Rotork’s comprehensive experience of 
valve control, ensures that the ‘A’ range offers the 
most competent method available for automatically 
controlling any size or type of valve from any distance. 

An entirely new manufacturing and selling organi- 
sation has been created to keep pace with the growing 
international demand for Rotork actuators. Highly 
competitive prices and good deliveries on a world-wide 
scale are assured by the overseas manufacturing and 
sales facilities now available in West Germany, France 
and Italy to augment U.K. production; as well as 
offices or agents in Holland, Switzerland, Australia, 
Canada and the Arabian Gulf. 

A booklet covering every aspect of the Rotork ‘A’ 
range of actuators is available on request. 

Outstanding features of the Top Handwheel ‘A’ 
Type Actuator illustrated are: 
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valve are indestructible within the requirements of 
BSS 1414. 

Enclosure of Electrical Equipment: 

Weatherproof actuators are available, flameproof, 
non-flameproof, with Buxton certified motor and 


Motor: 

Squirrel cage, Stator/rotor unit, half hour rated and 
built to BSS 2613. Available with class ‘A’, *B’ or ‘E’ 
insulation. 

Input Shaft: 

Motor, worm and torque measuring spring pack are 
all on this common shaft, which slides in direct pro- 
portion to the torque transmitted to operate the torque 
switch to shut off the motor 

Housing: 

All components taking the thrust load are housed in 
ihe base of the actuator. Those fixed directly to the 


SORA 2 





Left and centre 


electrical compartments. 
Geared Limit Switches: 
Accurate and efficient, operated directly from the 
output shaft, the switches can be independently ad- 
justed to operate at any point during valve travel. 
Torque Limit Switches: 

The torque switch is held closed by a coil spring and 
released when the pre-set torque Output is reached; a 
set screw adjusts the tripping point. 

Built-in Starter: 

rhe integral starter illustrated is of Brookhirst Igranic 
block type 620, reversing contactor, 















Two typical overseas petroleum installations using Rotork 0 
actuators Rotork actuators installed at the Vickers-Armstrong Hydraulic 


Test Plant. 





Right 


Rotork have a controlling interest in all types of valves ! 





ROTORK ENGINEERING COMPANY LIMITED of BATH, ENGLAND. Tel: 64558 
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OVERHEAD - TRAVELLERS * ELECTRIC GOLIAT H 
: MARSHALL 

THERE’S < 0, 
7 EMING ; 
NT GAPAGITY -] Fe mee 2: 
PLA ; ; 
AT GARRON 0 ; 
a 

° | DELLBURN WORKS - MOTHERWELL 
oO SCOTLAND ¥ 

a Telephone: Motherwell 50 Telegrams: “Deliburn” Motherwell 
LOCO STEAM ; ELECTRIC GOLIATH a TRAVELLERS 








- ROBSON | 
CONVEYORS | 


ESTABLISHED 1906 









10 TON 
ROLLER TURNTABLE 





an, “ 


Geo. ROBSON & CO. (convevors) LTD. 
; ‘ HODGSON STREET - SHEFFIELD. 
£ PHONE, SHEFFIELD, 27463/4 


it pays to use the production resources of Carron Company. 250 & be 
acres of plant for casting, forging, machining, enamelling and sheet 


metal fabrication are on call to manufacturers who find it uneconomic 


















to tool up for the special job. The technical advisory service of Carron 


is ready at all times to help iron out production problems. Ss PAC E H EATI N G 
SAVES MONEY 





Consider this plant capacity for medium heavy machining: plan 


ing vertical and horizontal boring mills; milling and drilling of work 


ZEPHAIR automatic industrial air 


to 5 to ould d machin apacity for non-ferrous heaters are self contained. No © 
u ns; m J in an fY min Ce ' 
P , é Piha boilers and accessories, ducting or 


components up to 5 cwts., including high speed routing and precision special foundations are required 
and they can be easily installed ina ~~ 
milling. Fabr.cations, too, light and heavy gauge, stainless steel, press few hours. Full heat output—at - 


84°, efficiency is available under 
thermostatic control almost in- 
Stantly, when using light or 200 
seconds oil, coal or gas, which are 
smokelessly burnt. Sized from 
125,000 B.T.U.’s per hour upwards 
to suit the heating requirements 


tools, we'ding. From small light gauge sheet metal to large plate 


welded fabrications, Carron can quote 





*f A.M P.M 
1234567891012 123465678600NR 
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Warmth at working-level — quickly 
ZEPHAIR heating gently re-circulates warm air where it 
is most needed and ensures temperature uniformity. It can be used by itself or 

CARRON COMPANY - CARRON - FALKIRK - STIRLINGSHIRE to supplement an existing system. There is no frost 

LONDON OFFICE: 15 UPPER THAMES STREET, E.C.4. CENtral 7581! (4 lines) damage risk and close temperature control is possible. 


99.2 


and at 22-26 Redcross Street, Liverpool, 1. 125 Buchanan 


Strect, Glasgow, C.1. 33 Bath Lane, Newcastle upon Tyne € PRA Steines Sent anaae” ee 


50 Wellington Street, Glasgow, C.2. 
tLimMiteo Telephone: CENtral $323/4 
and at 
BIRMINGHAM * BRISTOL - CARDIFF - LEEDS - LEICESTER - LIVERPOOL - NEWCASTLE 


\ wi 
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Built by the Drypool Engineering and Dry Dock Co. Ltd., for C. Rowbotham and Sons ‘Manager 


CROSSLEY POWER 
for peak performance 


Designed to carry liquid cargo in bulk, the “OARSMAN” of 1100 tons d.w.c., 


operating in home waters. Propulsion machinery — Crossley “HRP” eight cylinder, 


two-cycle direct-reversing, exhaust gas turbo-charged Scavenge Pump 
Diesel engine developing 875 B.H.P. at 350 R.P.M. Crossley turbo-charged 
two-cycle engines are installed in a variety of vessels both large 


and small at home and abroad as propulsion units up to 3200 B.H.P. per unit. 














DIESEL 
ENGINES 





























CROSSLEY BROTHERS LIMITED OPENSHAW MANCHESTER 


C441 By Courtesy of Hull Daily Mail 
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One of four multi-stage 
vertical pumping units each 
rated for an output of 78,000 
gals/hr. against a total head 
of 296 ft. 

Two similar vertical units 
will deliver from the same 
source an output of 35,000 
gals/hr, against 480 ft. head. 





10 pumping sets are installed in 
this station which is the Weir 
Wood treatment works. 
Crawley Town Development, 
Sussex. 


by courtesy of E. R. Griffiths Esq., M..C.E., MILW.E 


SULZER BROS. (LONDON) LTD., 


Telephone Museum 7890 Incorporating Hathorn Davey & Co. Ltd. 


31 Bedford Square, London, W.C.1. 
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HOND WHEELS 



















































































A NEW developmen vitijed wheele — 


FOR TOOLROOM AND OTHER PRECISION GRINDING OPERATIONS 


En 
















a 
. TIT . on die steels, high speed tool steels a similar 
COOL & FREE CUTTING— a P 
materials. 
LONG LIFE An increase in life of approximately 10°, will 
normally be obtained. 
EXCELLENT FINISHES give longer tool life between re-grinds. 
ECONOMICAI the form holding ability and ease of dressing means a 
real saving in Diamond Tool cost, time and abrasive. 
V4oW bond wheels are available 
in the grit range 30 to 120 inclusive, /= 
in all standard wheel sizes, at the 
normal list _ prices, subject to 
discount. 
Details of Products Discounts for 
V4oW Bond Wheels will be sup- . 


plied on request. 


BONDED 
ABRASIVES 
DIVISION 


THE CARBORUNDUM COMPANY LTD 
TRAFFORD PARK, MANCHESTER 17 


Telephone: TRAfford Park 238) Telegrams: CARBORUND, TELEX. MANCHESTER 


Printed by HARRISON & SONS, LTD., by Appointment to H.M. The Queen, Printers, London, England. Published by ENGINEERING LTD., at 36 Bedford Street, London, W.C.2 
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R4M SELF-ALIGNING BEARINGS..: 








RANSOME & MARLES BEARING COMPANY LIMITED 
NEWARK-ON-TRENT + TELEPHONE 456 + TELEX 37-626 






BRANCHES + OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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POR FOOLROOM AND OTTER PRECISION GRINDING OPERATIONS 


COOL & FREE CUTTING— we 


LONG LI \n | 

Nol I 

INCELEEN DE EINISHES ive longer tool Lite 
LCONOMICAT the form holding nary 3 ease of leans a 
real | Wn) dia qd foot ce ' ' , nad ab ive 








BONDED 
ABRASIVES 
LDIVISION 


THE CARBORUNDUM COMPANY LTD 
sevagsanateg hitman PEE S TER 17 


HESTER 























RiM 
SELF-ALIGNING 
BEARINGS 
BRING YOU 





one of the basic types from a range 
of ball and roller bearings designed 
to meet every speed, load and 
application. 


Ball and roller types available to suit the 
application. 

Self alignment takes care of any slight 
assembly or machining errors. 

The double row ball series can cater for all 
types of mis-alignment. 

Available with protective side plates. 


Side plates provide built-in grease retention 
seals. 


Have you a copy of our Publication 37? Full technical details 
of Seif-Aligning Bearings will be found on pages 96 and 97. 









Wrapper page viii 





Sy sncienine 








12 August 1960 


Further order 


AT SPRINGFIELDS we are building and installing the complete plant, comprising 


two stoker-fired bi-drum boilers, evaporation of 66,000 Ibs/hr., steam pressure 
from U.K.A.E.A. 


200 Ibs. p.s.i. and steam temperature 438°F, together with all civil work, 


buildings, coal and ash handling equipment, water treatment plant and all 
{o r s t eam ancillaries. 


This type of installation is ideally suitable for other industrial purposes, e.g 
e 
generating 


textile works, food processing industries, paper mills, cement works, steel mills 


requirements. 





and collieries etc. Steam pressure and methods of firing can be tailored to 
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CLARKE, CHAPMAN & CO. LTD., VICTORIA WORKS, GATESHEAD, 8 


8, CO. DURHAM 
116 HOPE STREET, GLASGOW, C.2. 


Glasgow Office: 


London Office: DUNSTER HOUSE, MARK LANE, E.C.3 
Manchester Office: 8 KING STREET, 


5 


~. 
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